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COMING SOON 


Another in the series of articles on the finishing methods in common 
use for stainless steels. 


A discussion of the value and utilization of voltage and current 
stabilization and control as applied thru plating rectifiers. 


Helpful information on the properties and selection of suitable anodes 
for copper and brass plating. 


Laboratory methods for control of electroplating operations and de- 
posits are discussed in another of this interesting series. 
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.-»- FROM THE H-VW-M LINE 


.»»- CORRECTLY CONSTRUCTED OF ALL NEW MATERIALS 


There is no standard polishing wheel! 

For greatest economy, best results — choice 
must be based upon type of work, shape 
and finish desired. 


For proper flexibility, density and con. 
struction to meet every specific 
abrading condition, make your selections 
from the H-VW-M line. 


All H-VW-M polishing wheels are 
made of new materials for maximum 
strength, longer wear . . . for greater 
ability to hold abrasives and maintain 

a proper face. 


A wide variety of materials, construc- 
tions and sizes is available. For 
detailed descriptions, uses and specifica- 
tions, write for Bulletin W-102. 


TRIPLEX WHEELS 


Uniform in density 
and resiliency; ideal 
for stainless steel pol- 
ishing where a soft 
cloth base serves best. 
6” to 20” Diam., 
4” to 4” face widths. 


HANSON-VAN WINKLE-MUNNING COMPANY 


MATAWAN, NEW JERSEY 


UNITED AND 
UNION WHEELS 


Cemented or glued 
canvas wheels, with 
more than the usual 
flexibility; used for 
polishing heavy cast- 
ings. 6” to 20” Diam., 
14” to 5” face widths. 


SELECT 

THE WHEEL 

THAT FITS 
THE JOB 


BULLNECK 
WHEELS 


Full discs of best 
quality oak tanned 
“Bullneck” leather 
carefully skrived, 
turned, and matched. 
4” to 20” Diam., 4” 
to 4” face widths. 


SHEEPSKIN 
WHEELS 


Loose, solid, sectional 
cemented or quilted 
sheepskin wheels 
made from the finest 
grade of soft russet 
sheepskin. 4” to 20” 
Diam., 4” to 5” face 
widths. 


FELT WHEELS 


New best quality 
wool and water felt; 
readily turned or 
shaped to fit irregular 
surfaces; furnished in 
four degrees of hard- 
ness. 6” to 24” Diam., 
1” to 3” face widths. 


Manufacturers of a complete line of electroplating and polishing equipment and supplies 


Plants: Matawan, New Jersey * Anderson, Indiana 


Sales Offices: Anderson * Chicago * Cleveland * Dayton * Detroit 


Grand Rapids * Matawan * Milwaukee *» New Haven * New York * Philadelphia 
Pittsburgh * Rochester + Springfield (Mass.) * Stratford (Conn.) * Syracuse 
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OTHER H-VW-M 
POLISHING WHEELS 


Invincible Cloth 
Wheels, Monarch 
Canvas Wheels, Em- 
pire Canvas Wheels, 
Victory Cloth 
Wheels, Rival Cloth 
Wheels, Walrus 
Leather Wheels and 
Leather Covered 
Wood Wheels. 
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' Two Bibles for Your Library 


Continuing a custom which has been in existence for many years. 
FINISHING PUBLICATIONS will again publish a newer, larger. and 
more comprehensive edition of the GUIDEBOOK AND DIRECTORY 
for the METAL FINISHING INDUSTRIES. This 1948 edition should 


: be ready for distribution about July Ist. 
: ; The 1948 GUIDEBOOK will not include the sections on ORGANIC 
q FINISHING that were in the previous edition. This material has been 
4 supplemented by a great deal more information and data pertaining 
q to the paint, lacquer, and enamel fields and will appear as the ORGANIC 
4 FINISHING GUIDEBOOK-DIRECTORY in place of the April issue. 
Z Early indications are that this manual will become every bit as useful 
; and popular as the plating volume. Future plans are to publish this 
yearly. 
An outstanding new feature of the 1948 GUIDEBOOK will be the 
addition of an extensive section on “Plating Plant Engineering”. This 
; section will contain articles written by prominent experts in the field. 
FLS s and will cover such important subjects as Health Hazards and Their 
im Be Control, Waste Disposal Methods, Cost Methods, Control Equipment. 
rch De Power and Wiring, Tanks and Linings, Floor Construction, Racks and 
‘m: 5 Coatings, Plating Cycle Layout, Pumps, Filters and Auxiliary Equip- 
ment, and Ventilation and Air Conditioning. 
on : In addition to this, the regular sections will be revised and enlarged 
ind . to include the very latest information on each subject, so that users can 
ed 4 continue to depend on this source for authoritative and practical help 
= with their-plating and finishing problems. 
3 We are proud of the fact that the GUIDEBOOK and DIRECTORY 
be: is more familiarly referred to as the “bible” by platers and finishers 
everywhere, and deeply aware of the obligation to keep this fountain 


of knowledge reliable and complete. 


We feel sure that the new edition will continue to maintain the same 
high standards as heretofore and will remain the biggest value in the 
finishing library. 
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VERY specialist works with tools that set his trade 

or profession apart from that of others. A metal 
shear, a test tube and a stethoscope are automatically 
associated with a tinner, a chemist and a doctor, 
respectively. However, the individual in each of 
these three fields may use a common instrument such 
as a saw. The design and application in each case 
would be different. In the first case it would be 
designed for cutting patterns from light gage sheet 
metal, the second would be a wide blade hack saw 
for sampling metals, the third a sturdy blade for 
cutting bone. Every specialist develops distinctive 
tools and adapts common tools to his own particular 
line of work. 

Many tools are available for analysis, testing and 
control of plating baths and electrodeposits, the 
choice of which depends on the methods and tests to 
be performed and the meaning of the results obtained. 

Tests such as throwing power, hardness and corro- 
sion resistance are difficult to interpret. Each may 
have a definite value in the development of a new 
plating bath and yet be worthless in evaluation and 
control of production material. Tests such as thick- 
ness, adhesion, porosity and shelf life may be essen- 
tial to production practice. 

Plating is applied for a definite purpose or to 
meet a specification. In either case it must be done 


Laboratory Tests and 
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Figure 1. 22 degree Baumé chromic acid bath. 


Equipment 


By J. B. Mohler and H. J. Sedusky, Research Chemists 


to measure-up by some test. The test selected natur- 
ally should be a measure of the desired property. 
Sometimes the measurement is simple, sometimes it 
is difficult and at times it is meaningless (whether it 
be simple or difficult). 

The object of this paper is to point out special 


POUNDS OF SALT TO ADD PER 100 GALLONS 
125 100 75 50 25 ) 


8 30 4 
COPPER SULFATE CRYSTAL PLUS SULFURIC ACID 
OZ. PER GALLON 


Figure 2. Gravity of an acid copper bath. 


methods of testing and to indicate the limitations o! 
each test. 


Gravity 

The simplest test that can be carried out on a 
plating bath is to measure the specific gravity by 
means of a hydrometer. This test can be conducted 
in a matter of seconds. If the test were used for 
nothing more than to determine if a bath is thorough|\ 
mixed, it would be worthwhile. However, much more 
can be learned from a gravity reading of a bath. 

A plating bath is bound to have gravity limits. I! 
a bath is made up with all chemical concentrations 
at the low limit, the resulting bath will certainly be 
of the minimum gravity allowable. If a bath is made 
up with all chemicals, plus the decomposition prod: 
ucts, at a maximum, the resulting bath will be of 
the maximum gravity allowable. This bath then. 
should always be within these limits; and a gra‘ it) 
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yeaing is an overall concentration check. It may 
tell if the bath is getting out of balance, or it may 
tell how rapidly decomposition products are build- 
ing up (such as carbonate in a cyanide bath). It 
may occasionally detect the fact that the tank has 
sprung a leak. The value of gravity measurements in 
relation to solution composition control should not 
he overlooked. If an analysis can be eliminated by 
the use of a hydrometer then the hydrometer be- 
comes a valuabie tool. 


Hydrometer readings have been used for analysis 
for many years. Sulfuric acid, for example, is known 
as “60” or “66” acid. This means that the sulfuric 
acid manufacturer guarantees sufficient acid concen- 
tration to test 60 or 66 degrees Baumé. Hydro- 
chloric acid and many other chemicals are specified 
in the same manner. The gravity of these chemicals 
can be checked with a hydrometer and if they are 
later diluted with water they may be checked again 
to be sure the dilute acids are of the correct con- 
centration. Data for all gravities can be obtained 
from a chemical handbook. 

Gravities can be measured with a hydrometer cali- 
brated in terms of specific gravity but Baumé gravity 
is much more widely used. 

Occasionally only a small amount of solution is 
available to test. In a case like this, five or ten milli- 
liters may be measured into a weighing bottle with 
a pipette and this volume of solution may be weighed. 
From the weight and volume, specific gravity is ob- 
tained. More accurate. specific gravity determinations 
may be made with a special weighing bottle that con- 
tains a thermometer and holds an exact volume. This 
bottle is known as a “specific gravity bottle” and is 
used for accurate determination of specific gravity 
data. See illustration at beginning of article. 


An ordinary Baumé hydrometer costing about $2.00 
is quite accurate. It may be read to 0.1° Baumé and 
0.1° Baumé is roughly equal to 0.1% solution or 
one gram per liter. A gravity reading is of sufficient 
accuracy that for a pure salt in solution it will com- 
pare favorably with a good analytical method. The 
nickel content of a nickel sulfate solution can be 
checked just about as accurately with a hydrometer as 
by the average chemical analysis. This is true be- 


cause the nickel sulfate is a fairly pure salt. If such 
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Figure 3. Gravity of a Watts type nickel bath. 
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Figure 4. Gravity of a silver cyanide bath. 

a method is used for analysis, a strong test solution 
should be prepared (about 200 grams per liter!, the 
salt should be accurately weighed to within 0.1 gram. 
From the results obtained, the purity of the nickel 
sulfate can be calculated as follows: 
Weight of salt per liter (by gravity) _ 

Weight of salt rb 
In addition, the temperature of the solutions should 
be measured, since gravity changes appreciably with 


Purity 


change in temperature. An increase in temperature 
of 10 degrees Fahrenheit will cause a lowering in 
gravity of about 0.3° Be. 

Gravity is widely used to control chromic acid 
baths and it will be worth our while to consider this 
in some detail. 


Chromium Plating Gravity Readings 


The chromic acid bath contains little else in addi- 
tion to CrO,. A small amount of sulfuric acid is 
added, some trivalent chromium is usually formed 
and certain impurities enter the bath during opera- 
tion. These materials, however, only cause a minor 
increase in gravity. Since the bath may be operated 
with a wide variation in metal content, gravity is a 
satisfactory means for control. 

If it is desired to operate a bath at 250 grams per 
liter (33.3 oz./gal.) all that is required is to hold 
the gravity in the vicinity of 21 to 22° Bé (at room 
temperature). For a bath of 400 grams per liter, 
(53.6 oz./gal.) 31 to 32° Bé will be sufficient. 

It is easy for the plater to learn that a bath should 
operate at 22° Bé, or that it is permissible to operat 
the bath anywhere in the range of 20 to 22° Bé. This 
bath could then be referred to as a “22-degree” bath, 
just as we speak of “60-degree” acid. 

The application of specific gravity in relation to 
plating baths can be extended further. A graph can 
be constructed that will enable the plater to interpret 
readings taken at any temperature. From the same 
graph the plater may learn the addition necessary to 
bring the bath up to gravity. Figure 1° shows such 
a graph for a “22-degree” bath. 
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Figure 5. Conductivity control of a cleaner, 


Two solid lines are given to show the gravity ob- 
tained at 85 and 100 degrees Fahrenheit. The effect 
of temperature can thus be taken into account. By 
use of this device the hydrometer can be dropped 
directly into the warm tank. Two dotted vertical 
lines define the gravity limits. A reverse scale at 
the top of the graph gives the pounds of CrO, to add 
for every 100 gallons of solution to bring the gravity 
up to the high limit. 

The reverse scale may also be set-up in pounds to 
bring an entire tank up to gravity. Temperature may 
be in Centigrade and more lines may be used if de- 
sired. Gravity and concentration scales may be in 
other units. Grams per liter are practical units since 
one gram per liter equals one ounce per cubic foot. 

Construct your own graph. The data required is: 
concentration versus gravity at a definite temperature 
and temperature versus gravity at definite concen- 
trations. Tables No. 1 and No. 2 show data that may 
be used to construct your operating graph. 


TABLE No, | 


22 Degree Chromic Acid Bath 
Gravity of Chromic + 1% Sulfuric Acid 


CrO, CrO, ° Bé ° Bé 
grams per ounces per at at 
liter gallon 85° F. 110° F. 


225 19.3 18.6 
244. 2.: 20.6 19.9 
262 35 21.8 21.1 


TABLE No. 2 


32 Degree Chromic Acid Bath 
Gravity of Chromic + 1% Sulfuric Acid 
CrO, CrO, ° Be ° Be 
grams per ounces per at at 
liter gallon 110° F. 


338 45 
50 
55 
60 


Tables No. 1 and No. 2 were constructed fy...) 
several tables that were available for the gravity .{ 
chromic acid. Temperature corrections were made 
and one percent in gravity was added to allow for ‘he 
sulfuric acid present. Checks between several ay .\|. 
able tables were fair. 


Acid Copper Gravity Readings 


The control of copper in an acid copper bath js 
interesting. Here the copper sulfate increases {he 
gravity to the same extent as does the sulfuric aci(. 
The total concentration is determined by gravity. Ihe 
sulfuric acid is determined by titration and the 
quantity obtained is subtracted from the total con- 
centration to determine the copper salt content. 

From available data the graph shown in Figure 2 
was constructed. The bottom scale gives the total 
concentration as copper sulfate plus sulfuric acid. 
The reverse scale at the top of the graph shows the 
amount of copper sulfate crystal or sulfuric acid 
required to bring the’ bath up to gravity. 

So far the examples cited have only shown how 
gravity may be used for simple applications. | 
connection with this, the following facts will bear 
repeating. 

1. Gravity readings are rapid. 

2. Gravity readings may be taken directly in the 
tank, (providing temperature is taken into ac- 
count). 

Gravity is an accurate indication of the total 
salt content. 
Every bath has gravity limits. 


Nickel Gravity Readings 


If a gravity reading is taken on a nickel bath a 
measure of the total solids content is obtained. In 
a bright nickel bath this will consist of nickel sul- 


‘ fate, nickel chloride, boric acid, sulfuric acid and 


several brighteners. Each of these substances will 
increase the gravity, but each will increase it to a 
different extent. This would indicate that such a 
complex solution will not lend itself to gravity 
measurement. However, let us consider the limits on 
the following nickel bath: 


Limits 0z./gal. 
NiSO,.6H,O 35 to 
NiC1,.6H,O 4 to 
H,BO, 4 to 
pH 3.5 to 
Total Ni 8.8 to 


Figure 6. The Haring cell. 


METAL FINISHING, February, /948 


QO 


| | 
| 
TEMP 
apy 200 300 400 500 600 700 800 
q 
0 
Ez. 
ti 
t 
(A) 
—— | 
31.5 30.8 


Figure 7. Errors in the Haring cell. 


The limits for the total Ni are from 8.8 to 12.0 
ounces per gallon. The bath will operate satisfactorily 
anywhere within this range. Now let us measure the 
gravities for the minimum and maximum solids con- 
tent. The gravity is found to be from 21.2 to 28.3° 
Be. But gravity is accurate and easy to control. So 
let us redefine the gravity limits from 24 to 27° Be. 
Now the limits for total solids content are narrow 
enough so that the differences in gravity effect from 
the various solids will not place the bath outside the 
allowable limits. In fact the accumulation of impuri- 
ties may still be tolerated as a gravity increase within 
these narrow limits. 

This nickel bath may be analyzed for boric acid, 
pH, chloride and brightener. The nickel analysis may 
be eliminated since if these analyses are made, and 
gravity is controlled, the nickel will take care of itself. 
Figure 3 shows a control graph that may be used 


for this nickel bath. 


TABLE No. 3 


Gravity of Solutions 


Range for NiSO,.6H,O: Average NiC1],.6H,O 
and Average H,BO, 


NiSO,.6H,O 35 


40 45 
NiC1,.6H,O 6 6 6 
H,BO, 5 5 5 
Total Salt 46 51 56 
at 85 °F. 225 248 27.0 
"Bé at 120 °F. 21.7 240 263 
"Bé at 160 °F. 20.9 25.4 


23.1 


Table No. 3 shows data that may be used to con- 
struct a graph for control of a nickel bath. 


Cyanide Silver Gravity Readings 


. Now let us consider the following cyanide silver 
ath: 
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TABLE No. 4 
Oz./Gal. 
K AgiCN), 6 to 8 
free KCN 4 to 6 
K.CO, to 12 


A fresh bath will be made up with 4 ounces per 
gallon of potassium carbonate. As the bath is used 
the carbonate will gradually build up. If it eventually 
exceeds 12 ounces the plate will become rough and 
brittle. If an analysis is made for carbonate and 
free cyanide the silver may be determined by gravity. 
But when the carbonate becomes high such a method 
may result in an error of 14 ounces. This is too 
iarge an error for silver or free cyanide control. If 
silver and free cyanide are determined the error will 
not be as large since these analyses are more accurate 
than the carbonate analysis. In addition the car- 
bonate control is not too critical. A gravity reading 
may thus be used to control carbonate. 

The following solutions were made up and _ the 
gravity was measured at 85° F. 


TABLE No. 5 


Oz./Gal. Oz./Gal. 


K AgiCN), 7 7 
free KCN 5 5 
K.CO, 12 


°*Be at 85° F. 9.8 14.6 


The average values for silver and free cyanide were 
used. Notice that the silver cyanide complex has to 
be taken into account since the combined cyanide 
contributes to the gravity. 

Figure 4 was constructed from the above two points. 

If a graph is constructed for a silver bath it is 
best to measure a number of points and to measure 
concentrations other than the mean. The tempera- 
ture effect should also be determined at several con- 
centrations. 

If a silver bath contains nitrate and caustic then 
analyses may be made for silver, free cyanide, caustic 
and carbonate. The nitrate may be controlled by 
gravity. This is time saving since nitrate is a difh- 
cult analysis. The method will be satisfactory be- 
cause nitrate limits are wide. 


| 


A 


Figure 8. The measurement of polarization and resistivity. 


Carbonate may be controlled on any cyanide bath 
by this method. If occasional analytical checks indi- 
cate that the analysis is not sufficiently accurate when 
carbonate is high, then the gravity will at least indi- 
cate when a carbonate analysis must be made. 


A high efficiency copper cyanide bath in a steel 
tank will build up both in carbonate and ferrocyanide. 
Gravity may be difficult to interpret, but a knowledge 
of total solids will indicate the time when the bath 
should be cooled to crystallize excessive total solids. 


Conductivity 


A solution conductivity measurement is a rapid 
and accurate means of determining the concentration 
of acids, bases and salts. 

Like gravity, conductivity is most accurate when 
applied to solutions of a single chemical. The meas- 
urement is therefore of little value applied to a plat- 
ing bath, although it does measure the resistance of 
the electrolyte (it may be used to predict bath volt- 
age). The measurement is of value in a cleaner, a 
pickle, or in rinse waters. 

The conductivity cell consists of two electrodes, 
which are made of platinum or nickel, covered with 
finely divided platinum black. An alternating cur- 
rent is passed across the two electrodes and the re- 
sistance in ohms is read on a commercial instrument. 

The large part of the current is carried across an 
electrolyte by the hydrogen ion or the hydrexyl ion. 
Therefore, if a solution contains an acid and a salt, 
conductivity will essentially be a measurement of the 
acid concentration. In a pickle solution the amount 
of iron present will have little effect on the conduc- 
tivity. A reading may then be taken as a direct 
indication of the acid concentration. However, in 
some applications the pickle is used until the iron 
builds up and the acid becomes a minor constituent. 
If this is done, a gravity reading should be taken. 
From gravity and conductivity, both the iron and the 
acid may be estimated. 

It is quite likely that an acid copper bath may be 
controlled by gravity and conductivity measurements. 

The control of alkaline cleaners is a good illustra- 
tion of how a conductivity meter and cell may be used 
co advantage. ‘ 

In many cleaner applications the cleaning power is 
dependent on the hydroxyl ion concentration. This 
is particularly true of electrolytic cleaners where high 
pH means high conductivity. High conductivity 
means high current density and good cleaning power. 
Here is a case where we directly measure a factor 
that may be of prime importance to success of the 
bath. 


A cleaner may be held within conductivity limits 
rather than chemical limits. These limits should be 
the same as those that give good cleaning power for 
a fresh cleaner. The cleaner may be operated by this 
means for a one week period. Conductivity limits 
may be maintained by addition of either cleaner or 
the most essential chemical. This scheme gatinot be 
used for prolonged operation since build-up of car- 
bonate will eventually upset conductivity as a measure 
of cleaning power. 


Diluted samples give the most satisfactory res) 
as the conductivity meter can be more sharply tun 
The increase of conductivity with temperature is 
proximately 2 percent per degree Centigrade, 
temperature must be measured. 

Figure No. 5 shows a control graph for cont 
of a cleaner by means of a conductivity meter. 


Throwing Power 


Throwing power may be measured by the meth. 
of Haring and Blum.’ The cell used in this test 
commonly called the Haring cell. Two cathodes 
placed at either end of the long, narrow cell. 
anode is placed between so that the far cathode 
five times the distance of the near cathode. 

The following equation is used to express perc: 
throwing power: 


where: N = weight of deposit at the near cathode 
F = weight of deposit at the far cathoce 


The measurement of throwing power is not a thing 
to be taken lightly. Haring and Blum made a de. 
tailed study of copper solutions and were able to 
draw mathematical conclusions. However, they were 
careful to point out that the quantitative results onl) 
apply as measured. For any practical application. 
conclusions from throwing power measurements are 
only qualitative. For instance, these authors found 
that dextrin decreased the throwing power of a copper 
sulfate bath at high current density, and increased 
the throwing power at low current density. Such in- 
formation may be of value where a little better throw- 
ing power is needed. However, a few measurements 
are not enough. The current density, the shape of the 
piece, the cathode efficiency and cathode polarization 
should be considered. 

A paper on throwing power was severely criticized 
by Charles Kasper.* He pointed out that the data 
from the “throwing-power box” is “confusing”. \n 
earlier criticism had been made by Walter Meyer.’ 

In addition to the fact that a throwing power 


Figure 9. The measurement of current density. 
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Fig. 10. Potentiometer used for current density measurements. 


measurement is not a fundamental measurement it 
has been reported that results from one box may not 
compare with those “with a different box and under 
different conditions”.° 

The plater need not be too concerned with con- 
fusing results from a throwing power measurement 
in the Haring cell. It is enough to know that such 
results may only be used as an indication and to 
know that certain relationships have been established 
by Haring and Blum. Also it is possible to refer to 
the literature and study work such as that of W. A. 
Wesley and E. J. Roehl on the throwing power of 
nickel solutions.” Experiments of this nature are a 
good starting point if a definite problem in throwing 
power has to be worked out. 

Finally it can be said that the approximate throw- 
ing power of all the common baths is known and a 
problem in metal distribution can usually be solved 
in some other manner than by attempting to change 
this property of the bath. 


The Haring Cell 


The Haring cell is useful for measurements other 
than throwing power. It is simply a rectangular box 
of value because uniform current density can be 
obtained in a vessel of this shape. For example: it 
can be used to advantage to measure cathode effi- 
ciency at a uniform current density. 

Figure 7 shows a sketch of the Haring cell as it 
is used for a throwing power measurement. 

The current density in the box of Figure 6 will be 
uniform through a cross section and it will be uni- 
form over both cathodes. 

The anode is a wire screen or a perforated plate 
of such a shape as will tend to polarize equally on 
each side. 

The shape of the box is such that the flow of cur- 
rent is in straight lines from the anode to a cathode. 
\ny condition that will tend to prevent uniform cur- 


rent over the cathode will lead to an error. To avoid 
such errors the cathode should fill the whole end of 
the box; and plating should not take place on the 
back of the cathode. If plating cannot be stopped on 
the back of the cathode by placing the cathode, tightly 
against the end of the box, then the back should be 
stopped off. 

Small errors will result from effects near the 
cathode. Consider Figure 7. This sketch shows a 
cathode in one end of the cell. Capillarity causes the 
solution to rise on the cathode. Also there is a 
convection current set up due to a light layer formed 
by metal depletion. The magnitude of errors from 
these effects is not known but they may account for 
the fact that two different boxes give different re- 
sults. If the cathode is completely immersed the 
capillary effect will be eliminated but it should not be 
immersed so far that current can concentrate on the 
upper edge. 

The Haring cell is convenient for the study of con- 
ductivity and to determine anode polarization and 
cathode polarization. 

Figure 8 shows a cell divided into three equal parts, 
with an anode at one end and a cathode at the other 
end. The voltages V,, V, and V, may be measured. 
From the current and V, the conductivity can be 
determined. The anode polarization is V, minus V, 
and the cathode polarization is V, minus V,. V, plus 
VY, plus V, equals the cell voltage. The voltage may 
be measured with a potentiometer and the electrodes 
at A and B may be wire screens or they may be single 
wire electrodes. 

A convenient instrument may be constructed as in 
Figure 9 to take the place of a potentiometer. In 
using this instrument, a potential difference exists 
between the two electrodes, so that it is necessary to 
adjust the circuit until there is no flow of current 
through the galvanometer. The current through the 
voltmeter, supplied by the external circuit, is such 
that the voltage across the meter is equal to the 
voltage across the electrodes. 

The advantages of this instrument are that it is 
easy to construct and that it can be used for high 
cell resistances. 


Current Density Meter 


The instrument shown in Figure 10 (a_poten- 
tiometer) may be used as a current density meter. 
It may be desirable to explore local current density 
near a point on a cathode. By use of two electrodes 
the voltage drop for any two points in an electrolyte 
can be measured. From the resistivity of the solu- 
tion and the voltage drop the current can be cal- 
culated. The resistivity can be determined by use of 
the Haring cell. 


(To be continued next month) 
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By M. Shapiro, Gillette Safety Razer Company, Boston, Mass. 


|’ electroplating, as in any other manufacturing 

process, there are always a certain number of re- 
jects due to various causes such as stains, pitting, 
roughness, and other miscellaneous reasons. In order 
to be able to reprocess this rejected work, it is neces- 
sary to have a stripping method that will remove the 
plated metal from the base metal without destroying 
or attacking said base metal severely. From a practical 
standpoint, the ideal method would completely remove 
the plated metal without pitting or otherwise altering 
the surface of the base metal, so that no additional 
refinishing would be required before replating. Un- 
fortunately this is seldom possible. 

This article will deal with two methods that have 
been developed to successfully remove rhodium plate 
from nickel-plated brass or copper. 


Stripping Rhodium 


Fig. 2 


The stripping of rhodium plate has always been 
dificult and often considered impossible without de- 
stroying the base metal, due to the properties of rho- 
dium itself. Rhodium is insoluble in all of the known 
acids or combinations of acids that do not also attack 
nickel, brass, or copper. It cannot be stripped by a 
reverse cyanide solution as in the case of gold, another 
well known insoluble metal. 


In- looking about for a practical method for strip- 
ping rhodium from brass or copper, two facts assume 
the utmost importance. First, rhodium is rarely plated 
directly on the brass or copper, but an undercoat of 
nickel is usually plated on before the rhodium plate: 
and, second, the rhodium plate itself is usually a flash 
plate, in the vicinity of a few millionths of an inch in 
thickness. Therefore, while. the rhodium plate its«!{ 
may not be soluble enough to strip directly, it is, never- 
theless, fairly porous at this thickness, and will allow 
a stripping medium to penetrate through the pores »! 
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Fig. 3 


the metal and attack the undercoating of nickel if the 
conditions are right and the article is left in the strip- 
ping solution for a long enough length of time. 

Two stripping mediums are possible, depending on 
the finish of the article that is to be stripped, and the 
amount of time that is available for stripping. 

On articles which van be refinished by polishing 
and buffing after stripping without spoiling tolerances, 
or on articles which have to be stripped in as short a 
period of time without regard for appearance, a dilute 
reverse current muriatic acid solution, at six volts, 
room temperature, will penetrate through the rhodium 
and strip the nickel from the base metal taking the 
thodium along with it. This stripping action usually 
takes about five to ten minutes, depending on the 
thickness of the rhodium plate and the concentration 
of the muriatic acid. For a rhodium plate of three 
and one-half millionths thickness and a five per cent 
muriatic solution the stripping time was found to be 
about six minutes. It is necessary to agitate the work 
slightly to help in the stripping action. However, it 
must be emphasized that this process is very apt to pit 
and etch the base metal itself, especially if the article 
is left in the stripping solution too long for any reason. 
Addition of nickel chloride was tried as an inhibitor 
in concentrations from one to five percent, but the 
results did not warrant its use. 

The concentration of the acid solution is not very 
critical and may vary from five to ten per cent by vol- 
ume without effect on stripping time. An increase 
above ten per cent will decrease stripping time slightly 


but the etching effect on the base metal becomes quite 
severe, 
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The second stripping medium makes use of the same 
principle of removing the undercoat of nickel and 
allowing the rhodium to be carried off with it. How- 
ever, this second method is very much slower and may 
take from one-half to one and one-half hours to com- 
plete the stripping, depending on the thickness of the 
rhodium plate. To compensate for the length of time 
required, this strip will leave the base metal of copper 
or brass smooth and fairly bright, and the article, after 
a bright dip and a light cut down and color operation, 
may be replated with nickel and rhodium. 

The stripping solution is a reverse current, 55 
Baume sulphuric acid solution, used heretofore to strip 
nickel itself. It may be mentioned that first attempts 
to strip rhodium by this method required about three 
hours stripping time and, in order to try to shorten 
the stripping time, the temperature, Baume, and the 
voltage were varied with the following results: 

An increase in temperature from 70° F. to 100° F. 
decreased the stripping time from about three hours to 
about one and one-half hours. Over 100° F. and below 
120° F., the stripping time was further decreased but 
the base metal acquired a mottled appearance. Over 
120° F., nickel salts adhered to the parts being stripped 
in the form of a green scum, and left a pitted surface 
when this green scum was washed off with hot water. 
The stripping time was not decreased at these higher 
temperatures to any appreciable degree. 

A decrease in Baume of the acid solution to 53° left 
the parts quite pitted although the stripping time was 


Fig. 4 
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Fig. 5 


decreased. An increase in Baume over 57° increased 
the stripping time. 
From the above results, the best conditions seemed 
to be: 
Temperature 90° to 100° F. 
Voltage 7 volts 
Baume 55° to 56° 


With these conditions, the stripping time of an article 
with an averege thickness of three and one-half mil- 
lionths of an inch of rhodium was found to be about 
fifty minutes. 

In both of these stripping methods, it is necessary 
to have tight contacts between the article and the rack. 
Even a slightly loose contact will retard stripping time 
100 to 200%. During the stripping process, a great 
deal of heat is generated due to the resistance of the 
sulphuric acid solution, the high currents used, and 
the length of stripping time. It is necessary, therefore, 
to have a cooling coil in the solution to maintain the 
correct temperature. Also, the tacks may become quite 
hot for the same reasons, and should, therefore, be 
constructed of sufficient cross section to withstand these 
conditions, 

The rhodium itself comes off in flakes, and, if 
allowed to settle, will fall to the bottom of the strip 
tank along with nickel salts in the form of a sludge. 
It may then be salvaged by scraping up, washing, and 
sending back to the refinery for salvage value. At the 
present time, the salvage value of rhodium is $112.00 
an ounce. 

The following illustrations show some of the results 
of a typical stripping operation. 


Figure IA shows the half cap of a razor tha 
nickel and rhodium plated before stripping. Fis 
IB shows the cap just as it appears after strippin. 
the sulphuric acid, rinsing, and drying. Figure IC sh 
the appearance of the cap after stripping, rinsing, 
bright dipping, and Figure ID shows the cap aft, 
light cut down and color operation. It should be not 
that the surface of the cap is smooth and fairly bi 
even without bright dipping. This is important 
cause the back of the cap (see Figure IE) rece 
only a bright dip before replating. It is not buffed | 
colored. Any pitting or etching on the surface o{ 
back of the cap would be sufficient cause to scrap || 
part itself. Figures 2, 3, and 4 show the same seque ice 
of operations or other parts of the razor. It is worth 
mentioning that the spider and stem assembly ( Figure 
4) is a soldered assembly, and that the stripping pro- 
cedure does not injure or loosen the joints in any way. 
Figures I through 4 were all stripped in the sulphuric 
acid stripping solution at the optimum conditions 
mentioned previously. 

Figure 5 shows the appearance of the guard and 
outer tube after stripping in a five per cent muriati 
solution at 80° F., the time required being seven 
minutes. The parts have been bright dipped and, as 
can be seen, there is considerable etching of the surface. 
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Fig. 6 
Control 


To control either of these two stripping solutions 
is a-relatively simple procedure. The muriatic aci’ 
solution can easily be checked by titration agains! « 
standard tenth normal sodium hydroxide solution. 
using methyl orange as an indicator. The contro! 0! 
the sulphuric acid solution could also be done ») 
titration against sodium hydroxide, but since the =\\!- 
phuric acid is so concentrated, it is much easier ‘0 
merely use a hydrometer and add water or 66 deg'ee 


(Concluded on page 64) 
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Fabricating 


(Courtesy Allegheny Ludlum Steel Corp.) 
Figure 1. Acid pic«ling stainless steel sheets for scale removal. 


and Finishing 


Stainless Steel—Part 


By Arthur P. Schulze, Lakewood 7, Ohio 


This paper gives further information on sur- 
face treatments for stainless steel, covering scale 
removal by sandblasting, pickling, molten and 
aqueous alkali solutions and _passivating. 
Formulas and methods used in the most modern 
processes are described.—Ed., 


O' ALL the various requirements for the satis- 
factory application of stainless steels, surface 
preparation may be said to form one of the most 
essential, Since proper, adequate surface treatment 
is thus so important it deservedly demands the most 
careful consideration. 

“Any extra efforts expended in producing a clean 
surface free from scale, iron.contamination and other 
surface irregularities,” says one primary producer, 
“will be reflected in trouble-free service and a long 
life of the fabricated article.” Points up this author- 
ity in addition: Maximum corrosion resistance of 
these alloys will be obtained; fabrication and final 
finishing are facilitated.’ 

These and related factors, in turn, raise a good 
question: How can a scale-free surface be secured? 
Finding the right answer to that query is, in itself, 
frequently a problem of first-class magnitude. What 
light that current plant experience and shop practice 
shed in this connection comprises the main subject 
of this article, the second in a series on present-day 
stainless steel fabricating and finishing techniques. 


Having reviewed, in a previous paper, the prime 
reasons why thorough removal of drawing, machin- 
ing and spinning lubricants is regarded as so essen- 
tial prior to annealing and also having examined 
emulsion-dipping, still-tank degreasing, electroclean- 
ing and automatic machine washing methods and 
materials for handling this job, let us now turn our 
attention to another indispensable operation. This is 
scale removal. 


Pickling and Descaling 


The nature of the oxide or scale formation on 
stainless steels during heat treatment is determined 
by a number of factors. Among them are: alloy com- 
position, furnace temperature, treatment time and 
composition of furnace atmospheres.” The lower alloy 
grades tend to oxidize or scale more at high tempera- 
tures than do the higher alloy types.” 

Hard, stable and resistant, often containing high 
percentages of chromium oxides, these scales gen- 
erally prove far more difficult to remove than scale 
formed on ordinary carbon steel. And because these 
deposits are tenacious and impervious to ordinary 
treatment, there is no single solution or one method 
of scale removal that will satisfactorily, or with equal 
efficiency, descale all the different types and grades of 
stainless steels under all heat treating conditions.” * * 

Naturally, as is to be expected in view of these 
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factors, coupled with the additional observation that 
the thickness and density of forging and annealing 
scales vary across a wide range* owing to heating 
environment,’ currently common scale-removing prac- 
tice involves the use of mechanical methods, chemical 
procedures, or a combination of both,? depending 
upon character and severity of scale deposition and 
type of stainless steel in process. Sandblasting and 
tumbling are the two basic mechanical methods. Pick- 
ling in acid solutions is perhaps the chemical method 
in widest commercial use for scale removal today. 

No special technique is required in sandblasting 
stainless steel. However, if parts are to be put in 
service with a sandblasted finish, cautions one au- 
thority, they should first be passivated as later 
described to remove iron particles and other ex- 
traneous material that tend to cause superficial rusting 
and discoloring of the surface. Shot-blasting parts 
with hardened steel grit is not recommended unless 
the blasted surface is entirely removed by grinding or 
machining.* 

Although sandblasting is not the most desirable 
method of scale removal, it is in some cases the only 
way to effectively and economically remove scales of 
certain types. For example: Necessarily held at high 
temperatures for long periods of time, heavy sections 
of the chromium-nickel steels naturally develop a 
heavy, thick scale that would require an exceptionally 
long time to pickle. Sandblasting such sections is 
more efficient and economical than pickling. Again 
the straight chromium alloys, which are stack or box 
annealed and consequently slowly cooled, acquire a 
scaly condition which can only be removed by sand- 
blasting. Yet good fabricating practice usually calls 
for supplementary pickling treatment to determine 
whether all the scale has been removed, not merely 
covered 

In chemical scale removal, customarily referred to 
as pickling, acid solutions may act on the scale in 
two ways. One is by direct, uniform attack in the 
nature of a dissolving action. The preferred scale 


(Courtesy Turco Products, Inc.) 
Figure 2. Adding inhibitor to pickling tank. Note structure of 
pickling line; tanks are tead-lined acid-brick and are sections of 
one long structure. 


removal method chemically, this seldom occur. to 
any extent in actual practice, particularly where =: ;jp. 
less steels are concerned. In the other method . . . hi 
is where the acid, while having very little disso. ng 
effect on the scale, penetrates it by absorption ind 
attacks the underlying metal surface . . . scale ren 
results from a combined undermining of the de) 
and the lifting effect produced by hydrogen 
liberated during the attack of the acid on the m 

While the term “pickling” implies the remov. 
scale from metals in acid solutions, it is being br; 
ened in scope among many metallurgists, chemists and 
finishing engineers to include molten alkalis nd 
alkaline solutions containing additive reagent- as 
these materials are enjoying increasing use to sup- 
plement acids in descaling stainless steels. Basically, 
the alkalis affect the scale only, exerting no e‘fect 
on the parent metal. 

Molten alkalis often incorporate additive chemicals 
which alter scale composition, making the accumula. 
tion more amenable to acid-attack. At the same time, 
these alkalis, used at relatively high temperatures, tend 
to soften the scale so that when the metal is water- 
quenched from the operating temperature, a shatter. 
ing effect on the scale results due to the action be- 
tween the water and the hot alkali. 

Alkaline solutions of moderate concentrations and 
which contain strong oxidizing reagents are employed 
to change the composition of the scale deposit to a 
form more susceptible to attack in acid solutions. 
While some softening of the film is accomplished, it 
is not comparable to the softening action provided 
by the molten alkalis. The change in scale composi- 
tion develops slowly, but these solutions prove ma- 
terially beneficial in supplementing the acid solutions 
in securing complete, uniform scale removal. The 
alkaline solutions operate at comparatively low tem- 
peratures. They have proved economical over a 
period of time, and the necessary equipment is simple 
to install, easy to maintain.’ 

From this brief discussion it is obvious that since 
formulas vary so widely, it is, unquestionably. im- 
possible and impractical to even attempt to make one 
standard descaling or specific pickling recommenda 
tion that will satisfactorily meet every single produc- 
tion requirement.‘ However, since the following 
methods have generally proved effective for removing 
most types of scale formed on stainless steels during 
heat-treating operations,> only minor operational 
changes or variations are usually required to success 
fully adapt one method or another for meeting the 
particular conditions presented by an individual case.’ 

During recent years, two-step techniques have be- 
come increasingly widespread to remove tight scales 
that develop upon slow cooling. One combination 
cycle, employed particularly with the straight chrom- 
ium steels, is to first sandblast the surface and then 
complete the scale-removing job by immersion in 4 
dual acid bath (10% nitric solution, with 3% muti- 
atic addition) at a temperature of about 160° F.° 
For this pickling or passivating treatment, recom: 
mended to prevent staining or rusting, a 15% nitric 
acid solution at a temperature of from 140°-160 F. 
is also suggested.* 
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Where the heat-treating scale is heavy and the 
permits, tumbling before pickling often proves 


wors 
time saving and economical. Tumbling removes much 
of the brittle scale and cracks the underneath layers, 
thus contributing substantially to their more uniform 


removal in the pickling baths. 

Still another dual-treatment technique is to pickle 
in two operations . . . the first for softening and loos- 
ening the scale, the second for removing the deposit 
or for brightening the surface. Where the work is 
only sealed lightly, the preliminary scale-loosening 
treatment is often omitted. To minimize pitting of 
the metal, suitable inhibitors are added,® a practice 
that is now widely accepted as a standard, integral 
part of general acid-pickling procedure.‘ 

The chromium and chromium-nickel stainless steels 
may be pickled by 30-90 minute immersion (depend- 
ing upon grade and condition of scale) in 10-50% 
muriatic acid solution containing a suitable inhibitor 
(temperature, 120°-140° F.), followed by 10-30 
minute immersion at room temperature in a 6-8% 
solution of nitric acid containing 142% hydrofluoric 
acid. When pickling the chrome-nickle grades, a 10% 
nitric solution can be used and bath temperature 
raised to 140°-160° ‘F. following the muriatic treat- 
ment. Work is then removed and _ water-pressure- 
rinsed. If scale is not completely removed, the entire 
operation is repeated. Usually, a clean, white surface 
requiring very little scrubbing is obtained.*'’ 

Where muriatic acid is not available, a solution of 
8-20% sulphuric acid at about 130°-160° F. may be 
employed. Time of treatment: 10-45 minutes, depend- 
ing upon grade and condition of scale.*\’ Another 
good pickle is a mixture of 6-8% sulphuric with 
6-8% muriatic at 130°-140° F.*° Since each of 
these acid baths serves as a preliminary pickle, it is 
followed by nitric-hydrofluoric treatment. 

Still another dual-acid dip used in some plants con- 
sists of: (1) immersion of parts in inhibited 10-20% 
by volume sulphuric acid solution for 15-20 minutes 
at 160°-180° F., followed by (2) immersion in 10% 
hy weight hydrofluoric acid for 8-15 minutes. Solu- 
tion No. 2 is heated to 140°-160° F. for the chrome- 
nickel steels, while operation at room temperature 
proves satisfactory for the straight chromium steels.” 

According to another equally outstanding authority, 
solutions of nitric and hydrofluoric acids are the 
most effective pickling reagents for the chromium- 
nickel grades. Depending on the oxide or scale pres- 
ent, solutions containing from 5-25% nitric acid and 
14% hydrofluoric acid, by volume, are widely used. 
For light scales or oxides, a mixture containing 
12-15% nitric and 1% hydrofluoric is satisfactory; 
for the heavier deposits, the ratio of nitric to hydro- 
fluoric is lowered. Since nitric acid inhibits the action 
of hydrofluoric acid, the higher ratios of nitric acid 
do not result in as high a metal loss as lower ratios. 
Temperature of these solutions are maintained at 
120°-140° 

In some instances, hydrofluoric acid is replaced by 
muriatic acid in these mixtures. Solutions in the 
order of 25% nitric—2% muriatic have been used 
satisfactorily. In using muriatic acid, the ratio of 
nitric to muriatic should not be less than 10 to 1. 
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(Courtesy Republic Steel Corp.) 
Figure 3. Stainless steel strip emerging from normalizing furnace 
directly into pickle tank. 


Otherwise, rapid attack occurs. Because they may 
pit the metal after they have been used for some 
time, solutions containing muriatic acid should be 
used with considerable care and caution." 

Other pickling formulas utilize acid-alkali com- 
binations. The status of these methods, outlined be- 
low, should be investigated before prospective use te 
insure against violation of any vested patent interest :° 


MetuHop | 

1. Immerse in molten sodium hydroxide contain- 
ing 20-40% by weight sodium nitrate at 850°- 
950° F. for 15 minutes. Water quench. 

2. Immerse in 10-12% by volume sulphuric acid 
containing a good inhibiting agent at 160°- 
186° F. for 3-5 minutes. Remove and wash. 

3. Immerse in 7% by weight nitric acid solution 
containing 1% by weight hydrofluoric acid for 
6-10 minutes. Remove and thoroughly rinse 
with running water. preferably used under pres- 
sure. (Solution is heated to 160°-170° F. for 
chrome-nickel steels, while operating at room 
temperature will suffice for the straight chrom- 
ium grades. ) 


METHOD 2 


1. *Immerse in molten sodium hydroxide contain- 
ing 1.5-2.5% sodium hydride at 750°-800° F. 
for 10-15 minutes. Water quench. 

2. Immerse in 10-12% by volume sulphuric acid 
containing a good inhibitor at 160°-180° F. for 
1-2 minutes. Remove and wash. 

3. Immerse in 7% by weight nitric acid solution 
containing 1% by weight hydrofluoric acid for 
5-10 minutes. (Solution is heated to 160°- 
170° F. for chrome-nickel grades, while operat- 
ing at room temperature will suffice for straight 
chromium steels.) Remove and _ pressure-rinse 
with water. 

METHOD 3 

1. Immerse in 10-12% by volume sulphuric acid 
solution (inhibited properly) at 160°-180° F. 
for 5-7 minutes. Remove and wash. 

2. Immerse in 12-14% by weight caustic (sodium 
hydroxide) solution containing 5-6% by weight 


* Patent rights granted to the E. I. du Pont de Nemours & Co., Inc. 
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potassium permanganate at 170°-180° F. for 
20-30 minutes. Remove and wash. 

Re-immerse in original acid bath for 3-5 min- 
utes. Remove and rinse. 

Immerse in 7% by weight nitric acid solution 
containing 1% by weight hydrofluoric acid for 
5-12 minutes. (Bath is heated to 160°-170° F. 
for the chromium-nickel steels, while operating 
at room temperature will suffice for the straight 
chrome grades.) Remove and rinse thoroughly 
with running water, preferably used under pres- 
sure. 


MetTHop 4 


Immerse in 10-12% by volume sulphuric acid 
solution containing 2-4% by weight sodium 
chloride (with a good commercial inhibitor 
added) at 150°-170° F. for 10-15 minutes. Re- 
move and wash. 

Immerse in 10% by weight nitric acid solution 
containing 2% by weight hydrofluoric acid for 
8-15 minutes. (For chrome-nickel grades, solu- 
tion is maintained at 140°-160° F.; for the 
straight chromium steels, it is operated at room 
temperature.) Remove and rinse thoroughly 
with running water, preferably under pressure. 


METHOD 5 


Immerse .in 10-12% by volume sulphuric acid 
solution containing approximately 5% by weight 
ferric sulphate for 15-20 minutes at 160°-180° 
F. Remove and wash. 

Immerse in 10% by weight nitric acid solution 
containing 2% by weight hydrofluoric acid for 
8-15 minutes. (This method is suitable for 
chrome-nickel grades only. Solution is main- 
tained at 140°-160°.) 


In certain cases, the scale on stainless steels are 
exceedingly difficult ‘to remove by normal pickling 
procedures. The extreme corrosion resistance of cer- 
tain grades makes the removal of tenacious scale a 
lengthy process.* In such instances, the work is re- 
moved from the pickle bath and scrubbed with a 
stainless wire brush to loosen the scale, and then 
parts are repickled.® 

A notable advance in ridding stainless steels of 
extremely difficult-to-remove scales has been made 
with the development of a new method,+ and first 
put into large-scale commercial operation by the Rust- 
less Iron and Steel Division of the American Rolling 
Mill Company. 

This process, outlined previously under “Method 2” 
is based on scale reduction by sodium hydride. It 
consists of submersing the work in a fused caustic 
soda bath containing from 1.5 to 2.5% sodium 
hydride, which is produced by reacting sodium and 
hydrogen in reaction chambers located in the bath. 
When the scale is reduced, the work is removed from 
the bath and water-quenched. A final treatment com- 
pletes the operation. Time normally required for 


+ Sedium Hydride Descaling Process patented by E. 1. du Pont de 
Nemours & Co., Inc. 


(Courtesy Allegheny Ludlum Steel Corp.) 
Figure 4. Tank installation for passivating stainless sheet by hand, 


pickling is substantially shortened. There is no at. 
tack on the base metal while the work is submersed 
in the sodium hydride bath. 

Although the process has been primarily employed 
in continuously-operating volume-basis units or in- 
stallations, its intermittent use is practical for smaller 
batch-type operations. And while patented, it is ob- 
tainable for laboratory or commercial application in 
the United States, free of license or royalty.' 

Certain special supplementary notes on pickling are 
worthy of inclusion in this discussion. Pickling tanks 
employed are governed by the type of bath used. One 
authority makes these recommendations:* For sul- 
phuric acid solutions—acid-resistant brick, lead-lined 
steel or wood tanks, glass, wood coated with a good 
grade of asphalt paint; for nitric-hydrofluoric acid 
mixtures—carbon brick lined tanks, wood, concrete 
coated with a good grade of asphalt paint; for alkalis 
and alkaline solutions—steel tanks. 


Another prominent producer points out in_ this 
connection that pickling tanks which have proved 
satisfactory for nitric acid solutions include those 
made from certain chrome-nickel alloys or those of 
rubber or brick-lined construction. When hydro- 
fluoric acid is present, however, carbon brick with 
proper cementing material should be used in pickling 
tank construction.’ 

In pickling the hardenable stainless steels, the high 
carbon grades never should be pickled in the hard. 
ened condition. Stress-relieving after hardening and 
before pickling is essential to prevent pickling cracks. 
Care also should be exercised in pickling these grades 
in the fully annealed condition. Unlike other stain- 
less alloys, they are attacked in this condition by 
nitric acid and the surface of annealed parts may be 
roughened by over-exposure to this acid.* 

Hydrogen embrittlement through exposure of =!ain- 
less steels to reducing acids, such as muriatic, }) dro- 
fluoric and sulphuric acids, generally does not pos 
a problem with most stainless steels. The aust nitic 
chromium-nickel and ferritic straight chromium -teels 
are, apparently, not susceptible. The hardenable 
grades of the straight chromium hardenable gro''p '" 
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the fully annealed condition may sometimes be em- 
brittle’. With its high carbon content, one par- 
ticular grade is also sensitive in the annealed condi- 
tion, but embrittlement may be overcome by baking 
at 200°-600° F., preferably in steam.* 


Passivating—Immunizing 


In shearing, bending, drawing, rolling and similar 
forming operations where stainless sheet comes in 
close contact with and probably abraded by steel dies, 
some of the iron may become embedded in the sur- 
face. If not removed, this may show, under proper 
atmospheric or other conditions, a yellowish dis- 
coloration in such areas.“° This is removed by 
passivation, or “immunization,” as it is occasionally 
termed, a step in processing that should be employed 
after any pickling operation on stainless steel.° 

Why passivation is universally recommended to 
supplement pickling may be explained in this way: 

Stainless steels resist attack under various corrosive 
conditions through the medium of naturally formed 
oxide films, but the corrosion-resistance properties 
provided by these films are greatly dependent on the 
condition of the film itself. Should it be weakened 
owing to the presence of scale, heavy grease, oil, or 
other embedded foreign substances, premature fail- 
ures may develop under environments where the steels, 
normally, would offer permanent resistance. If sur- 
faces are in chemically-clean condition—free of all 
scale, grease and oil or metallic surface contaminates 
—these protective oxide films form naturally, com- 
pletely, under atmospheric conditions. 

In many cases, previously described cleaning 
methods are satisfactory, but in other instances, 
foreign substances are present upon which the solu- 
tions mentioned have no effect. Under such circum- 
stances, a more drastic cleaning solution, a strong 
oxidizing agent, is called for to remove these con- 
taminates and therefore to heal, fortify or “seal in” 
the natural passive film on stainless. The treatment 
is intended to enhance or insure maximum corrosion 
resistance,” 


’ (Courtesy American Rolling Mill Co.) 
Figure 5. Figure-8 shaped stainless bar, which has been pickled 
for scale removal then passivated. 
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Of these oxidizing chemicals, nitric acid, which 
rapidly attacks most other metals, has little or no 
effect on stainless steels,? and has proved the most 
efficient." The practice of leaning stainless steel 
parts in nitric acids, therefore, is referred to as 
“passivation” or “immunizing”, since passivation de- 
mands virtually complete resistance of the stainless 
steels to this highly corrosive medium. Essential 
purpose of this treatment is to obtain as nearly as 
possible a chemically-clean surface,” restoring its 
stainless character through the formation of a passive 
oxide film.° 


Nitric-acid-cleaning of stainless steels is used as a 
finishing operation. Therefore, if the passivating 
treatment is to be fully effective, all scale, grease, oil, 
drawing compounds, forming and machining lubri- 
cants and other similar foreign accumulations should 
be removed by vapor degreasing, alkaline cleaning or 
other previously outlined methods to prevent unneces- 
sary contamination of the passivating solution. 

Unlike pickling practices, passivating procedures 
have become highly standardized, with the result that 
formulas do not vary across such a wide range as is 
the case with acid pickles. 

Passivation of stainless sheets may be conducted 
satisfactorily by immersing the finished formed or 
stamped article, after being thoroughly degreased and 
cleaned, in 20-40°% by volume solution of nitrie acid 
at 120°-140° F. for 15-60 minutes. Treatment time 
depends, of course, on previous finishing operations 
and surface condition of the work.” *'° 


A widely-used modification of this particular for- 
mula is: Immersion of parts in solution of 25% 
nitric acid at 120° F. for about 20-30 minutes.** The 
nitric acid removes all iron contamination without 
attacking the surface. If the product is to be polished, 
this nitric acid treatment is not necessary, as grind- 
ing and polishing remove the minute amount of iron 
present. For outside exposure, however, a final 
passivation treatment in nitric acid is suggested to 
develop a uniform surface condition.” ° 


Under 20% by volume the nitric acid loses some 
of its capacity as a cleaning agent. Relatively weak 
solutions develop a slight surface etching. Over 40% 
by volume, there is a possibility that the iron particles 
acquired during processing will not be dissolved.’ 

When passivating highly polished parts of all 
grades, immersion of work in a solution containing 
18-22% by weight nitric acid to which 4-214% 
sodium dichromate has been added at 110°-120° F. 
for 15-30 minutes, is recommended to prevent sur- 
face-clouding.”* After any passivating bath, treated 
parts are thoroughly rinsed,’ preferably in clean 
running water, to completely remove any trace of 
acid.” * 

Immunizing by immersion is limited, of course, by 
shape and size of product. Naturally, this method is 
not practical for large objects or assemblies. How- 
ever, for special severe requirements, application by 
swabbing is suitable. Where electropolishing is 
utilized as a finishing operation, subsequent passiva- 
tion in nitric acid does not, it has been found, present 
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any additional advantages, since electropolishing de- 
velops a chemically clean surface.* 

A quick dip or brief washing of work with rela- 
lively dilute nitric acid solutions (in the order of 
15° by volume) does not constitute a true or proper 
passivating treatment, asserts one eminent authority. 
Conceding that such treatments are advantageous and 
encouraging their use because they remove metallic 
surface contaminates and foreign substances adher- 
ing to parts due to contact with drawing dies and 
machining tools, this particular authority advances 
this explanation to prove and support his assertion :* 


“In order properly to passivate the surface of 
stainless steel to such an extent as to increase its 
resistance to general solution in corroding media 
that would under normal conditions cause solution 
of the metal, a more effective treatment must be 
applied. This treatment would depend on the 
corroding media. For example, the solubility of 
stainless steel in hot sulphuric acid can be appre- 
ciably reduced over a considerable period by boil- 
ing it in 50% nitric acid for aproximately one 
hour. A boiling 3%-5 solution of sodium bichro- 
mate will accomplish the same results but requires 
a 48 hour treatment. On the other hand, a 30 
minute treatment at 140° F. in an aqueous solution 
of 4% hydrofluoric acid and 4% chromic acid 
increases the resistance of stainless steel to local- 
ized attack.in solutions containing chloride ions. 
Such treatments are truly passivating treatments. 
However, it should be pointed out that passivating 
treatments are not permanent and reactivation of 
the surface can occur as a result of any condition 
that destroys the film such as bending, scratching, 


STRIPPING OF RHODIUM PLATING 
(Concluded from page 58) 


sulphuric acid, depending on the Baume. The ordinary 
0-72 degree Baume hydrometer may be used for this 
purpose, but for more accurate control, a 50-60 degree 
hydrometer should be used. For convenience, Figure 
6 shows a graph on which Baume is plotted against 
the addition of water and 66° sulphuric acid. All that 
is necessary is to obtain the Baume at 60° F. of the 
sulphuric acid stripping solution, consult the graph 
and determine the amount of addition. For Baume 
less than 55.5°, concentrated sulphuric acid will be 
added and for Baume greater than 55.5°, water must 
be added. This graph is made for a 100 gallon tank 
and for different sized tanks, a correction should be 
made. 

It is sometimes necessary to remove work from the 
stripping tank, and rinse to see if stripping is com- 
plete. If this is done, the wet articles should not be 
placed back on the anode bar without rinsing first in 
the stripping solution itself. It is necessary to remove 
all water from the surface of the articles, and failure 
to do so, will result in severely pitted and etched work. 


immersion in acid solutions into which na 

rogen is evolved, or a sufficiently long in 
hydrog lved ufficiently long 
sion in reducing solutions.” 
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It should also be mentioned that the addition of water 
to a concentrate sulphuric acid solution generates @ 
great deal of heat and caution should be used in the 
making of any additions, and especially the addition 
of water. 

An easy way to determine if the stripping is com: 
plete, is to observe the rate of gassing. A rapid rate 
signifies that the stripping is far from complete. A 
slow rate of gassing or no gassing at all means that the 
stripping action is almost or has reached completion. 
or, if the tank is equipped with an ammeter and voll 
meter, these meters will give an indication of the 
stripping progress. As the stripping goes on, the ai: 
perage will fall and the voltage will rise until, when 
complete stripping is effected, the ammeter will prac: 
tically read zero and the volt meter will read almo-! 
full line voltage. This latter method gives an excellent! 
indication of the completion of stripping. 

The stripping can be done in a separate tank or alonz 
with work that is to be just nickel stripped. However. 
if the rhodium is to be salvaged, it is worth while 
do the stripping in a separate tank, as, in this case. the 
percentage of rhodium in the sludge will be hizhe'. 
and it will be more economical to salvage. 
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: Anodic Reactions of Aluminum and Its Alloys in 
Sulfuric and Oxalic Acid Electrolytes 


By Ralph B. MaSO, Aluminum Research Laboratories, New Kensington, Pa. 


and Charles J. Slunder, Battelle Memorial Inst., Columbus, O. 


This article describes factors, such as tem- 
perature, concentration and agitation of elec- 
trolyte, time of treatment, current density, and 
type of alloy treated, which affect the formation 
of aluminum oxide produced by the anodic 
treatment of aluminum in sulfuric and oxalic 
acid electrolytes. Electrolytes used at elevated 
temperatures or in a more concentrated form 
tend to produce oxide coatings of lighter weight. 
The electrolyte must be sufficiently agitated to 
remove the heat developed at the aluminum 
anode; otherwise, the oxide coating is dissolved. 
Long time treatment in the electrolyte brings 
about a decrease in the efficiency of oxide coat- 
ing formation. Likewise, a decrease in the cur- 
rent density results in the formation of a lighter 
weight oxide coating. The purity of the alumi- 
num anode has a marked effect upon the effi- 
ciency of oxide coating formation, the highest 
efficiency being obtained with pure aluminum. 


HE anodic oxidation of aluminum is now a well 

established coating process, and has found extensive 
use for the decoration and protection of aluminum 
surfaces.(4) The value of anodic coatings for specific 
applications is usually determined by measurement of 
one or more of the specific properties required. Prop- 
erties such as hardness, abrasion resistance, thickness, 
adsorptive capacity, or resistance to corrosion may be 
varied widely by changing the coating conditions. 

The development of suitable test methods and de- 
termination of the effect of the operating variables on 
the properties of the coatings have been the subject of 
considerable research. Some of the reports (2, 3, 4, 7) 
on this work have indicated the accuracy of these test 
methods and their field of application. Although these 
methods have been found satisfactory, the information 
they supply on the mechanism of coating formation 
and the variables involved in the anodic oxidation 
procedure is limited. 

In connection with the development of procedures for 
measuring coating thickness by stripping methods, 
R. B. Mason (5) discovered that a solution of phos- 
phoric and chromic acids quickly dissolves the oxide 
coating and has practically no effect on the aluminum. 


— oe by permission from Industrial and Engineering Chemistry, Dec. 
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The weight of the coating can thus be readily and accu- 
rately obtained. The value of such a method to deter- 
mine the efficiency of anodic oxidation and to show 
the effect of either minor or major changes in the 
coating procedure was immediately apparent. Edwards 
and Keller (6) used the method to determine the ap- 
parent current efhiciency of the anodic process they 
showed that, while the aluminum was oxidized and dis- 
solved at approximately 100° efficiency, only about 
70% of the aluminum lost was accounted for by the 
weight of the coating, assuming that it consisted en- 
tirely of aluminum oxide. The authors pointed out, 
however, that this assumption is only an approxima- 
tion because the coating, when it is formed in sulfuric 
acid, is known to contain some sulfate and water. 


General Procedure 


Preliminary experiments indicated that even very 
small changes in the operating conditions were readily 
detected by changes in the weight of coating or in the 
weight of metal removed. A convenient unit for ex. 
pressing the results was obtained by dividing the 
weight of coating formed under the conditions of test 
by the weight of metal removed during the formation 
of the coating. This “coating ratio” is a measure of 
the over-all anode efficiency with respect to coating 
formation. No assumptions regarding the possible 
composition of the coating are required in the calcula- 
tion of this “coating ratio.” If, with pure aluminum, 
all the metal which reacts electrochemically were con- 
verted to alumina in the coating, the coating ratio 
would be 1.889. A coating ratio lower than this theo- 
retical figure indicates that alumina has been dissolved 
by the electrolyte either chemically or electrochemic- 
ally. 

The general procedure followed in these experi- 
ments was to weigh the ingredients of the elctrolyte 
into the glass cell which was either cooled or heated, 
as required, by running water through a lead coil. The 
coil also served as the cathode. The acid content of the 
concentrated sulfuric acid which was used to make up 
the electrolyte was determined by chemical analysis. 
The sheet specimens to be anodized were 2 x 3 inches 
(5.1 x 7.6 cm.), and, in most cases, were thin gage so 


1 The practical film efficiency of Tarr, Darrin, and Tubbs (8), multiplied 
by 1.899, equals the ‘‘coating ratio.” 
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Taste I. Errect or Composition or METAL ON ANODE 
EFFICIENCY AND CoaTING RaTIo 


Anode 
Efficiency >, Coating 
0 


Nominal Alloy Composition®, % 
99.95 Al 

99.85 Al 

99.75 Al 

(99.2 Al) 

3S-H (1.2 Mn) 

528-H (2.5 Mg, 0.25 Cr) 

178-T (4.0 Cu, 0.5 Mn, 0.5 Mg) 

248-T (4.5 Cu, 0.6 Mn, 1.5 Mg) 

758-T (5.6 Zn, 2.5 Mg, 1.6 Cu, 0.2 Mn, 0.3 Cr) 
148-W (4.4 Cu, 0.8 Si, 0.8 Mn, 0.4 Mg) 


* In the last six alloys the balance of the composition is aluminum of 
commercial purity. 


wt. metal removed 
% anode efficiency = (100). 
theoretical wt, Al 


that the surface area of the edges was neglected in cal- 
culating the current density. The temperature of the 
electrolyte was maintained as close to the desired figure 
as possible and in no case varied more than +1° F. 
(0.5°C.). Stirring is important in order to remove 
heat and maintain a uniform temperature. Adequate 
stirring was supplied by a mechanical agitator. The 
time of anodic oxidation was measured by a stop clock, 
and the current was obtained by a potentiometer ar- 
rangement from a direct current line (motor genera- 
tor). The recorded quantity of electricity passed 
through the cell was therefore subject only to errors 
in the ammeter readings and to the fluctuations in the 
line current. 

In carrying out an experiment, the specimen was 
cleaned by an etching treatment or anodically coated 
and stripped in the phosphoric-chromic acid mixture, 
weighed accurately on an analytical balance anodically 
treated, rinsed, dried, and reweighed. It was then 
placed in the stripping solution which contained 35 ml. 
of 85% phosphoric acid (HsPO:) and 20 grams of 
chromic acid (CrOs) per liter at a temperature of about 
200° F. (93.3°C.) for 5 minutes or until the oxide was 
all dissolved. The specimen was then rinsed, dried. and 
weighed again. By subtraction the weight of coating 
and weight of metal lost were obtained and the “coat- 
ing ratio” determined as mentioned above. A number 
of different variables were studied by this procedure. 

Surprisingly consistent results were obtained when 
all the conditions were carefully maintained. Indeed, 
the weight of metal dissolved from 99.9% aluminum 
sheet employed as anode in sulfuric acid was so con- 
sistent that it appeared to be a more accurate measure 
of the quantity of electricity than was obtained with the 
ammeter and stop clock. Since a high purity aluminum 
anede acts as its own coulometer in the sulfuric acid 
electrolyte, it is desirable to use the weight of aluminum 
dissolved as a measure of the current actually employed 
in the electrochemical reaction. This method elimi- 
nates errors from leakage losses in the coated alumi- 
num clips used for suspending the sample in the elec- 
trolyte as well as errors because of initial current 


surges. 


Alloy Composition and Surface Pretreatment 


The composition of the metal was expected to have 
an important effect on the coating ratio. A few ex- 
periments were made for comparative purposes, but this 
point is not considered in detail here. In these experi- 


ments the aluminum anodes were suspended in ‘he 
sulfuric acid by means of tantalum clips which s'\5\ 
no leakage loss in the sulfuric acid electrolyte at ‘he 
voltages employed. For the measurement of cur: yj. 
a copper coulometer was connected in series with ‘he 
aluminum-lead cell. Table I shows the variatio;, jy 
coating ratio caused by alloy composition and 
cates the importance of this variable. The speciy ons 
were oxidized in 15% sulfuric acid at 12 amp res 
per square foot (1.3 amperes per sq. dm.) for 30 
minutes at 70° F. (21.1° C.). 

The metal, which approaches 100% purity, is « on- 
sumed anodically at close to 100% efficiency. Aliyni- 
num of commercial purity (2S) has been checked ; 
number of times and found to dissolve at an anode 
efficiency of about 97.5%. However, the effeci of 
metal composition is brought out strikingly by the 
17S-T and 24S-T specimens. It was known previous! 
thet coatings on alloys of this type were not so thick 
or abrasion resistant as those on pure metal. These 
figures show that the coating ratio is markedly de- 
creased and also that only about 80% of the current 
is effective in reacting with the aluminum. 


The pretreatment of the surface was also considered 
as a possible source of variation in the coating weight. 
Specimens of 2S-H sheet were cleaned by various 
treetments and oxidized in 15% sulfurie acid for 3) 
minutes at 70° F. and 12 amperes per square foot. 
The different surface cleaning treatments did not 
affect the efficiency of the anodic treatment. The small 
differences noted were not significant, being approxi. 
mately in the range of experimental error. There is 
an indication, however, that severe etching of the 
surface might cause a'slightly lower coating ratio be- 
cause of a lower current density per unit of actual 
area. 


COATING RATIO 
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Figure 1. Variation in Coating Ratio with Teim- 

perature of Electrolyte for 99.9% Aluminum 


Anodically Treated for 30 Minutes at 12 Amperes ))¢r 
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Figure 2. Variation in Coating Ratio with Concentration 
of Electrolyte for 99.9% Aluminum Anodically Treated for 
30 Minutes at 12 Amperes per Square Foot 


Concentration and Temperature of 


Sulfuric Acid 


With this background it was possible to consider a 
number of other factors. The influence of the strength 
and temperature of sulfuric acid, the current density, 
and time of anodic oxidation are interrelated. A series 
of experiments was made in which these variables were 
investigated separately with careful control of the other 
factors. In the first group, specimens of 99.9% alumi- 
num were oxidized for 30 minutes at 12 amperes per 
square foot and temperatures of 60° to 130° F. (15.6° 
to 54.4° C.) in electrolytes containing 7, 15, and 25% 
by weight of sulfuric acid. The weight of coating and 
the coating ratio were determined for each condition. 
The relaxation existing between these factors is most 
conveniently shown graphically. Figure 1 presents 
curves of coating ratio against temperature for the 
three sulfurie acid electrolytes. These curves have the 
expected form, since it was known that the hardest 
and most dense coatings are formed at low tempera- 
tures and at low acid concentration. The sharp drop 
in coating ratio obtained for all three concentrations 
of acid as the temperature was raised above 90° F. 
(32.2° €.) indicates that thinner, more porous coat- 
ings are formed because of the increased solvent 
action of the warmer acid. 

The same data are plotted in a different manner in 
Figure 2, to show how the coating ratio decreases 
with increasing electrolyte concentration. The rela- 
tion is practically linear up to 100° F. (37.8° C.), 
and the increasing slope of the lines with rising tem- 
perature is evidence of the increased solvent action 
of the acid under those conditions. The solubility of 
alumina formed by anodic treatment in influenced by 
the concentration of the acid and the temperature of 
the electrolyte. 

The curves for electrolyte temepratures of 100°, 
110°, and 120° F. (37.8°, 43.3°, and 48.9° C.) 
graphically show what happens to the coating ratio 
as the concentration of the acid is raised. Under these 
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conditions the coatings decrease substantially in thick- 
ness and abrasion resistance. The fact that the coat- 
ing ratio is approaching zero at 120° F. in the 25% 
electrolyte indicates that little or no coating would be 
produced at about 140-160° F. (60-71.1° C.). The 
shape of the 120° F. curve seems to indicate that in- 
creasing the concentration of the acid beyond 25% 
would have less effect on the solubility of the oxide 
coating than raising the temperature 10° or 20° F. 
(5.6° or 11.1° C.). 

For electrolytic brightening. the anodic oxide coat- 
ing should be removed approximately as fast as it is 
formed, and this condition is being approached in the 
25% sulfuric acid at 120° F. If the current density 
were decreased, the anodically formed alumina would 
have a better chance to dissolve and the coating ratio 
would also decrease (Figure 8). 


Current Density 


As might be expected, a heavier (and denser) coat- 
ing is obtained at higher current densities. The rea- 
sons for this are: (a) the coating is formed at a faster 
rate; and (b) for the passage of the same quantity of 
electricity, the coating remains in contact with the 
solution for a shorter time and is subject to less 
chemical attack. Therefore, the slope of the curve 
(metal dissolved vs. coating ratio) should be steeper 
at the lower current densities. 
to be the case. 

The metal removed is a measure of the ampere- 
minutes used in the cell, and the curves show that for 
the same quantity of electricity, the heavier (and 
denser) coatings are formed at the higher current 
densities. This would indicate that, from a practical 
standpoint, the highest current density consistent with 
satisfactory properties economical operation 
should be chosen. However, the voltage required in- 
creases and the coatings have a tendency to be some- 
what rough at the higher current densities. 


Figure 3 shows this 
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Figure 3. Effect of Current Density on Coating 


Ratio for 99.9% Aluminum Anodically Treated in 
15% Sulfuric Acid at 70° F. 


For a 30-minute coating the metal removed is equivalent to 
0.168 gram. 
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Fizure 1. Relation between Aluminum Removed and 
Weight of Coating Formed at Different Temperatures 
Specimens of aluminum 2 X 3 inches, having a surface area of 12 


equare inches, anodically treated for varying times in 15% sulfuric 
acid at 12 amperes per square foot. 


Time of Anodic Treatment 


Figure 3 also shows that higher coating ratios are 
obtained with thin coatings than with thick ones. This 
is edditional evidence that coatings which remain in 
contact with the acid electrolyte are gradually dis- 
solved. The greatest coating ratio should therefore 
be obtained with coatings formed in the shortest time. 
The coating ratio for each concentration of acid and 
at each temperature or current density seems to be 
at its maximum value after about 2-5 minutes. of 
anodic oxidation. 

Attempts were made to determine the ratio for the 
film formed within the first few seconds after the 
current was applied. The observations were quite 
variable because of the small quantities involved, but 
the indications were that the coating ratios were of 
about the same order as for coatings formed in the 
2 to 5 minute coating period. The attempts to prove 
that the film formed in the first few seconds was com- 
posed of alumina equivalent to the aluminum removed 
were not successful since the maximum ratio obtained 
was considerably below the theoretical ratio of alumina 
to aluminum. If this theoretical figure is reached in- 
stantaneously or within a few seconds, it is not possible 
to detect it with this technique. The difference between 
the theoretical ratio of alumina to aluminum and the 
observed coating ratio might mean that some of the 
aluminum which was anodically dissolved did not 
form oxide but went directly into the electrolyte to 
form aluminum sulfate (]) or some similar compound. 


Effect of Temperature and Time on 
Coating Weight 
The fact that alumina can be dissolved by the elec- 
trolyte at the same rate as which it is formed can be 
shown readily by plotting the weight of metal re- 


moved, which is proportional to the ampere-mi). tes. 
against the weight of the coating formed. Figy » 4 
shows a family of such curves. The conditio, of 
anodic oxidation were carefully controlled. the |, 
variable being the temperature which was maint. jed 
at 70°, 80°, 90°, and 100° F. (21.1°, 26.7°. 322° 
and 37.8° C.) for the corresponding curves. The ~ \ape 
of the curves indicates the progress of oxidation and 
emphasizes the importance of the electrolyte ten) era. 
ture in determining the characteristics of the coaiing. 
A constant current density was used, and therefor. the 
oxide coating was formed at the same rate at all {oyr 
temperatures. 

The curves clearly show, however, that the «xide 
coating were dissolved at different rates, dependiny oy 
the temperature of the electrolyte. The weight «! the 
oxide coating, therefore, depends on the balance that js 
reached between the rate of formation and the rate of 
solution. During the anodic process this is continu. 
ously changing, up to the point where the solution 
rate is equal to the oxidation rate. When this point 
is reached, no further inarease in the weight of coating 
can occur, which is indicated by the flat portion of 
the curves. The action is then merely anodic solu. 
tion of aluminum, through the intermediate oxidation 
stage, and can be continued until all the aluminum is 
consumed. The solvent action is no doubt controlled 
by the area exposed to attack and by the temperature 
of the acid. 


The temperature seems to be the more important 
variable, since each 10° F. rise results in a consider- 
ably lower equilibrium value. In the present experi- 
ments the curves of Figure 4 indicate that the equilib- 
rium weight of coating is reduced by about one half 
for every 10° F. rise in temperature. 

At a given temperature the total amount of anodi- 
cally formed alumina going into solution per unit 
time in the sulfuric acid is determined by the total 
area exposed. For example, the 100° F. curve in 
Figure 4 shows that after about 30-minute treatment 
the rate of solution and the rate of formation are equal. 
Since the rate of formation remains constant, the coat- 
ing is increasing in thickness during the first 30 min- 
utes because the area of the pore surface exposed to 
the electrolyte is not great enough to give the maxi- 
mum rate of solution of alumina. 

When the maximum rate of solution is reached. the 
pore walls are tapered and the thickness of the pore 
walls near the surface is at a minimum. The maxi- 
mum thickness of coating has been reached for the 
specific operating conditions. The temperature of the 


Tasie II. Coatinc Ratio OBTAINED WITH OXALic AND 
OTHER ELECTROLYTES 


(99.75% aluminum oxidized for 30 minutes at 12 amperes/square foot 
and 70° F.) 
Metal Anode 
Cell Removed, Coating Efficiency, 
Electrolyte Voltage Gram Ratio ( 
(COOH):. 2H20, 30 g./I. 70 0.1558 1.354 2 5 
(COOH): 2H20, 60 g./1. 62 0. 1558 1.366 2.5 
(COOH):. 2H20, 90 g./1. 57 0.1565 1.37 2.8 
(COOH):. 2120, 90 g./l. + 
3% H:2SO; 25.8 0.1651 1.461 8 
(COOH)s. 2H20, 90 g./l. + 
6% HiSOx 20.8 0.1665 1.454 8.8 
H2SO,, 15% by wt. 16.5 0.1664 1.381 8.4 
NaHS0O,. H20, 465.5 g./l. 20 0.1672 1.477 
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Taste COMPARISON BETWEEN SuLFuRIc SuLFUuRIC- 
Oxauic ELECTROLYTES aT SEVERAL TEMPERATURES 


99.9% sluminum oxidized for 30 minutes at 12 amperes/square foot) 


9% (COOH):.2H:0 + 6% 
Electrolyte Cell Coating Cell Coating 
Temp.. °F: voltage ratio voltage ratio 
- 22 1.467 21.5 1.465 
) 17.5 1.291 16.4 1.318 
104 15 1.103 13.8 1.199 


—_~ 


electrolyte affects the taper of the pore walls. At low 


temperatures there is only a slight taper; at the higher 
temperatures the taper is proportionately greater. The 
size of the pore at the outer surface increases as the 
temperature is raised and reaches a maximum size 
when the rate of solution and the rate of formation 
are equal. Under these conditions the walls of the 
pores near the outer surface are likely to break down 
to form a soft chalky layer. This explains the fact 
that the abrasion resistance of the oxide coating de- 
creases as the temperature of the electrolyte used for 
formation is raised. Also oxide coatings formed at 
higher temperatures sorb dyes more readily. 


Effect of Aluminum in Sulfuric Acid 
Electrolytes 


The effect of aluminum in the electrolyte has been 
the subject of some speculation, since it is known that 
the aluminum content of the acid increases with con- 
tinued operation of the bath. The weight of coating 
method seemed to offer promise as a means of detect- 
ing any differences in the coatings which might result 
from aluminum or other additions to the electrolyte. 

The presence of aluminum sulfate in amounts up to 
20 grams per liter aluminum has no detectable effect 
on the coating ratio. However, the concentration of 
the sulfuric acid may have a marked effect on the 
coating ratio (Figure 2). When aluminum is anodic- 


ally coated in sulfuric acid, a certain amount of the 


acid is used up to form aluminum sulfate. While the 


> aluminum sulfate has no effect on the coating ratio, 


an appreciable decrease in concentration of the acid 
causes an increase in the coating ratio. 


Investigation of Other Electrolytes 


A few experiments were made to check the effi- 
ciency of oxide coating formation in other electro- 
lytes. Oxalic acid and mixtures of oxalic and sulfuric 
(9) have been used commercially, and it was interest- 


sing to determine the weight of coating, or coating 


ratio, obtainable with these electrolytes. Table II lists 


D the results of these tests. 


A number of important points were brought out. 


) For example, the coating ratio obtainable with oxalic 


acid is only a little lower than with sulfuric acid, but 
the anode current efficiency, based on weight of alu- 
minum removed, is only 92.5%. This indicates that 
7.5% of the current must be consumed in some other 
electrochemical reaction, possibly oxidation of the 


oxalic acid. 


The addition of sulfuric acid to oxalic raises both 


iy snode current efficiency and coating ratio to approxi- 


mately the figure expected with sulfuric acid alone. 


5 The voltage is also lowered considerably. Oxidation 
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with the mixture resembles that with sulfuric acid in 
operating characteristics. It is known, however, that 
the oxalic-sulfuric mixtures may be operated at higher 
temperatures than sulfuric acid alone without the 
formation of soft coatings. An experiment was there- 
fore conducted to compare the coating ratios of these 
solutions at several temperatures (Table III). 

These results show that, although the coating ratios 
at 70° F. are practically identical, at 90° F. the coat- 
ing ratio is appreciably higher when the mixture of 
sulfuric and oxalic acids is used. The presence of the 
oxalic acid seems to reduce the attack of the electro- 
lyte on the oxide coating at the higher temperature, 
the result being a heavier (and denser) coating. 

The inhibiting action of certain salts on the solvent 
action was also noted in the experiments with the 
sodium acid sulfate electrolyte. Solutions of sodium 
acid sulfate were made up, and the equivalent free 
acid was calculated from the reaction: 

2NaHSO, = Na.SO, -+ H.SO, (1) 
For example, a solution equivalent in sulfate content 
to 15% sulfuric acid contained 232.7 grams of hy- 
drated sodium acid sulfate per liter, and this accord- 
ing to Equation | was equivalent to 82.6 grams of 
free sulfuric acid per liter. The coating ratio obtained 
with the sodium acid sulfate bath was 1.500 (at 70 
F. and 12 amperes per square foot for 30 minutes) 
on 99.9% aluminum, which is somewhat higher than 
would be expected with an 82.6 gram-per-liter sulfuric 
acica bath (7-8% sulfuric acid). 


Solubility of Coating in Electrolyte 


The solvent action of the electrolyte has been men- 
tioned as having an influence on the oxide coating 
characteristics and in determining the properties of 


18 
11-15% H,SO, WITH CURRENT 
16 2- 15% H,S0, 
3- 15% H{SO, + 20g. AI /LITER 
4 -40%NaHSO, 
14 
12 
= 
4 
/ 
= 08 
= / 4 
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Figure 5. Solubility of Anodic Coatings in Various 
Electrolytes 
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Taste IV. or ALUMINA IN SULFURIC ACID DURING 


FORMATION OF ANoDIC CoATING 


(99.9% aluminum oxidized in 15% H2SO« at 12 amperes/square foot and 
70° F.; area of specimen, 12 sq in.) 


Caled. 

Metal Actual Wt. Theoretical Coating 
Time, Removed, of Coating, Coating Coating Wt., Dissolved, 
Min. Gram Gram Ratio? Gram Gram 

5 9.0285 0.0412 1.442 0.0413 0.0001 

15 0.0851 0.1213 1.425 0.1234 0.0021 

30 0.1705 0. 2386 1.399 0.2472 0.0086 

45 0.2552 0.3511 1.376 0.3700 0.0189 

60 0.3391 0.4566 1.347 0.4917 0.0351 

75 0.4255 0.5602 1.317 0.6170 0.0568 

yO 0. 5086 0.6526 1.283 0.7375 0.0849 
120 0.6795 0.8248 1.214 0.9853 0.1605 


* Coating ratio (no chemical solution) = 1.45 (from Figure 3). 


the coating. Since this action is taking place simul- 
taneously with the forming action, the rate of solution 
is changing continuously up to the equilibrium value 
for each set of conditions, and its effect is difficult to 
separate from the oxide coating effect. However, it 
is possible to measure the solubility of the coatings in 
the various electrolytes without current flowing and, 
in this way. determine the relative effect of the acids. 

Specimens of 99.9% aluminum with a surface area 
of 12 square inches were oxide-coated for 30 minutes 
at 12 amperes per square foot and 70° F. in 15% 
sulfuric acid. The dried and weighed pieces were 
then immersed in the electrolytes under consideration 
at 70° F. with mechanical agitation, and weighed at 
intervals to determine the weight loss. As Figure 5 
shows, a definite difference in solvent action was ob- 
tained. The presence of sulfates in the acid partially 
inhibits the attack of the oxide coating in this static 
test. The same relation no doubt holds while the coat- 
ing is in process of formation, and aluminum sulfate 
in the sulfuric acid electrolyte would perhaps decrease 
the chemical solvent action on the oxide coating. 

The data of Table IV were used to calculate the 
amount of alumina dissolved during the formation of 
the anodic coating. If the curve in Figure 3 for a 
current density of 12 amperes per square foot is 
extrapolated to cut the y-axis for zero time, a coating 
ratio of 1.45 is obtained. Any coating ratio obtained 
under these operating conditions which is lower than 
1.45 indicates that some oxide coating has dissolved 
by standing in the electrolyte. The coating ratio of 
1.45 is considerably less than the theoretical value of 
1.889. This indicates that some aluminum may pass 
into the electrolyte without forming oxide. 

From the coating ratio values extrapolated to zero 
time, it is possible to calculate for each time of treat- 


ment the weight of oxide coating which wou!. }, 
present if no chemical solution of the coating jaq 
occurred. This can be done by determining the ar. \.)y; 
of metal that has reacted during the oxidation : ea. 
ment and by multiplying this value by the py ye; 
factor (for a current density of 12 amperes per s« \jare 
foot the factor is 1.45). The difference betwee). the 
computed value and the actual weight of the « ide 
coating that is obtained is the weight of coating tha 
has dissolved in the electrolyte. Such values are ¢ivey 
in the last column of Table IV and are shown grayhic- 
ally in Figure 5 for comparison with other solu! ility 
values. 

Less coating is dissolved while the coating is |eing 
formed by the current than when the coated specimen 
is merely standing in the electrolyte. The presence of 
aluminum sulfate in the sulfuric acid has been showy 
to decrease the solubility of anodically formed alumina, 
Knowing the method of formation for thick anodic 
coatings, it is concluded that the high concentration 
of aluminum sulfate within the pores causes a decrease 
in the solubility of the coating. It would appear that 
the electrolyte within the pores contains aluminum 
sulfate. 

Many other experiments of a similar nature were 
made; all pointed to the usefulness of the weight o/ 
costing method for studying the mechanism of oxide 
coating formation, investigating new electrolytes, and 
accurately determining the effect of variables in the 
anodic oxidation procedure.’ Further knowledge in 
this field should be gained by an extension of these 
experiments. 
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of investigators. 


Survey 


Compiled by Samuel Wein, Consultant, New York, N. Y. 


LECTROPOLISHING, like any 


other industrial or technical art, 


fis the result of painstaking and slow 


development; it is not a spontaneous 
result of one or several investigators. 
lt is. as we shall presently see, the 
fruits of the combined efforts of a 
Obviously, of 
course, the results and products from 


Fihese various investigators are differ- 
Fent. as we might well expect, and, as 
F such, it is well that we consider in its 


F chronological order the development 
© and technique of electropolishing. 


In presenting this chronological sur- 
vey of the technical and patent litera- 


> ture, it should be borne in mind that 


B the present writer assumes no title as 


F “expert” in the subject matter, nor does 


he assume any authority for accuracy 
ot facts given, since the statements 
made in this bibliographical survey are 


; the opinions of the individual investi- 


» gators; for further facts with respect 
Sto minute details, the reader is re- 


(from which the present 


quested to refer to the sources listed, 
article is 


compiled. 


The article is divided into two sec- 
tions. for convenience only; i. e., the 


| scgregation of information in its chron- 


logical order, followed by informa- 
tion 


which 


may be classified as 


“practical.” 


Historical Survey 


The first published evidence of elec- 
tropolishing is the work of Spitalsky' 


Bho in 1910 used silver, gold and 
| other metals, so his patent states, as the 


m anode at such current density where 


p the so called passivity phenomenon oc- 
curs 


The solution referred to is silver 
cyanide and was made by precipitation 


me ‘rom a solution of 25 grams silver ni- 
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trate in water with 100 c.c. of a 10 per 
cent potassium cyanide solution. This 
precipitate was filtered, washed and 
then dissolved in 300 c.c. of a 10 per 
cent potassium cyanide solution, which 
was then diluted to | liter with water. 
At 5 cm. cathode distance from the 
anode (silver), electropolishing was 
accomplished at 2 to 3 volts with 100 
to 200 amps. With a milliammeter in 
the circuit, the current was increased 
and then gradually decreased. After a 
time, a stage was reached where the 
current was decreased still further to 
operate at a lower current density. In 
cycles ¢ 1% to 1 minute duration, the 
current will fluctuate from 20-25 mil- 
liamperes to 70-80 milliamperes. The 
best brightening resulted when the pe- 
riod and amplitude of current changes 
are smallest. In the only example 
given, the silver plate was anodically 
treated at about 0.01 ampere per 
square centimeter. Two minutes or 
less time was required to give a highly 
brightened surface to silver plated 
The current changed from 
0.06 ampere to 0.12 ampere at 1.2 to 
1.3 ohms. 

Blau? manufactured fine refractory 
metal wires in 1915 by chemical or 
electrolytic anode treatment, referring 
to the use of metallic tungsten. After 
the wire had been drawn fine enough. 
through dies, it was further reduced 
in size (thickness) by means of elec- 
trolysis, making it the anode in a suit- 
able bath. 

In order to promote adherence of 
electroplated metals, Madsen* in 1925 
anodically treated steel in a bath con- 
taining 


spoons, 


Sulphuric acid 86-92% 
Water 14- 8% 
With a current density of about 100 


1948 


amperes per square foot at the start, he 
decreased the current to around 17 am- 
peres per square foot in | to 3 minutes. 
Approximately 42 volts were used. He 
reported that the surface of the steel as 
treated by this process had an entirely 
different appearance to the eye from 
any other steel treated or untreated and 
especially from the same steel after 
pickling, being much whiter and more 
pearly. This was the first apparent no- 


tice of the possibility of electro- 
polishing. 
Like Madsen, Petersen* in 1925 


treated steel plate electrolytically to fa- 
cilitate the adherence of metals prior to 
electroplating, using a 75% to 100% 
sulphuric acid solution at 20 amperes 
per square foot for 6 minutes at 150° F. 

Blackburn’ in 1928 recommended 
for iron and steel the use of 2 tol5S per 
cent of sulphuric acid at temperatures 
of 140 to 180° F. 

Burns and Warner® in the same year 
recommended electrocleaning methods 
for the preparation of steel surfaces for 
electroplating. The method used was 
anodic electrocleaning where foreign 
matter attached to the surface was loos- 
ened by the evolution of gas and some 
The 


inventors record that longer times will 


of the metal taken into solution. 
give brighter surfaces. Here again. 
there is a recognition of the possibili- 
ties of electropolishing. The solutions 
suggested are: 


1) Phosphoric acid 100% 
1 Amp. sq. ft. 
100-220° F. 
5 Mins. 

2) Phosphoric acid 806 
Water 20% 


1-12 Amps. sq. ft. 
100-220° F. 
5 Mins. 


71 


4 
> 


3) Phosphoric acid 


Water 

3 Amps. sq. ft. 
100-220° F. 

5 Mins. 


75% 
25% 


satin finishes on 
steel in 1930 by anodic treatment at 
100 amperes per sq. ft. in 30 per cent 
sulphuric acid plus 3 ounces per gallon 
of potassium dichromate. 


Lahan* obtained 


Anauss* suggested anodic treatment 
prior to nickel plating. This treatment, 
developed in 1931, consisted of an 85 
per cent concentration of sulphuric 
acid at 100° F with a current density of 
about 20 amperes per square foot. 
This is an improvement on the Madsen 
and Petersen inventions previously 
described. 

Le Material Telephone® used the fo!- 
low ing solutions: 

1) Phosphoric acid 
Water 
0.4-0.5 Amp. sq. ft. or 3-4.5 
Amp sq. ft. 

80° F. 

5-10 Mins. 

Metal: Copper 


10% 
30% 


2) Perchloric acid ; 
Glacial acetic acid 
2-4 Amps. sq. ft. 
85° F. 

5 Mins. 


Metal: Nickel 


Locke'® annealed rolled stainless 
steel in a controlled atmosphere so that 
the high finish was oxidized only 
slightly and evenly. The strip then 
made the anode in an acid pickle bath 
and then buffed to a high polish. A 10 
per cent sulphuric acid bath was dis- 
cussed, 

Fink and Kenney" in 1931, described 
a process of treating metal and alloy 
articles to improve the resistivity there- 
of to corrosion and to the product 
thereof. They state, “The electrolytic 
treatment is preferably carried out in a 
bath having an oxidizing action on the 
metal or alloy being electrolytically 
treated, whereby at the same time that 
the surface, or portions thereof, are 
being dissolved, there is also an oxidiz- 
ing or passivating of the surface ef- 
fected.” They also state, “While other 
electrolytic solutions may be used, best 
results have been obtained by the use 
of chromic acid solution. Examples of 
other electrolytic solutions are concer 
trated sulphuric acid solution, concen- 
trated hydrochloric acid solution, con- 
centrated nitric acid solution.” 


75% 


25% 
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Fink and Kenny describe their proc- 
ess as a method of equipotentializing 
the surface of a metal in which differ- 
ences in potential exist due to presence 
of particles of different metals, crystal 
structure, strains, etc. They describe 
their process as an anodic treatment to 
dissolve the points or areas of high elec- 
trolytic potential. They require that 
the bath be oxidizing and they recom- 
mend a 42.5 per cent chromic acid bath 
and a temperature of 40 deg. C., cur- 
rent density of 0.06 amp. per sq. cm. 
and a treatment time of 1 hr. They 
claim that articles treated by their proc- 
ess are twelve times as resistant to cor- 


_ rosion as those not treated. 


To recapitulate, therefore, there is 
the following to offer with respect to 
anodic treatment of steel in acid solu- 
tions. Hogaboom in 25 to 75 per cent 
sulphuric acid, Locke in 10 per cent 
sulphuric acid, Burns in 70 to 100 per 
cent phosphoric acid, Pedersen in 
strong sulphuric acid, ete. It would 
seem quite obvious that what Fink and 
Kenny claim to have obtained in the 
way of equipotentializing the surface 
must have occurred, if it does occur at 
all, in the cases of Laban, Hogaboom, 
Locke, Burns, Pedersen and many 
others who treated metals anodically in 
acid electrolytes. Certainly Burns’ 
phosphoric acid and Laban’s sulphuric 
acid plus dichromate can be considered 
as oxidizing acids. Question might be 
raised as to hydrochloric acid having 
an oxidizing action, although Fink and 
Kenny refer to it as one of the acids 
that might be used. 

In 1932 Hogaboom* descaled steel 
cathodically in 1 to 6 minutes in a 2 to 
20 per cent sulphuric acid solution at a 
temperature of 70° to 160° F. and with 
a current density of 10 to 150 amperes 
per square foot. After descaling cath- 
odically, the work was then bright 
dipped by being made the anode in a 
25 to 75 per cent sulphuric acid bath 
kept cooled at below 100° F. and with 
a current density of 80 to 250 amperes 
per square foot. Hogaboom indicated 
his belief that the production of the 
bright surface on the steel was due to 
anodic formation of persulphuric acid, 
the maintenance of which was favored 
by the high current density and the low 
temperature. 

Stainless steel containing chromium 
or nickel was claimed by VanMater** 
in 1934 to convert the scale or oxide 
film from an insoluble to a soluble form 
by making the work the anode in an 


alkaline bath at a temperatu; 
proximately 200° F. Sodium h 
solutions containing from 8 pe 
as high as 50 per cent of soc 


droxide were used. Treatment 


rf ay 
roxide 
ent t 
m hy. 


[TOM a 
few seconds to two or more ae 
were reported. The shorter time serjog, 
were used with high current 
and the longer times up to 20 viny. 
were used with low current © nsitic. 
Following the anodic treatmen jy 
alkaline solution, the transfor _,, 
modified scale or oxide was 
by pickling in 5 to 10 per cent nity) 
acid solution with or without the adq). 


tion of a small percentage o| 
fluoric acid. 

Jacquet,** and subsequently his 4s. 
sociates,° have used orthophosphori 
acid solutions for “anodic polishing o{ 
copper for metallographic purposes,” 
His conclusions indicated that this prov. 
ess did not constitute true “polishing,” 
but differentiated from nitric acid pi. 
kling, because it effected uniform x 
tack and did not yield a matte surfac 
They discussed the use of the proces 
for metallographic specimens of bras. 
and other metals. 

During the latter part of 1935 an( 
through the year 1936, Jacquet pul: 
lished a series of articles in connectio 
with electropolishing of copper. | 
these articles, he reported finding 
mirror finish on copper by anodi 
treatment in phosphoric acid. Curren! 
densities were adjusted between that » 
passivity of the copper and of complet 
corrosion. It was found that copper 
compounds accumulated in the depres 
sions on the surface of the metal aud 
that passivity prevails in these depres 
sions; the projections remain act'\: 
and are eaten away until the surface ‘- 
smooth and mirror-like. 

For steel of all kinds, tin and lea’. 
Jacquet developed various mixes 
concentrations of acetic anhydride ai 
perchloric acid. Current densities {ro 
4 to as high as 15 amperes per sque! 


hydro. 


decimeter were recommended anid 


high as 100 volts used. There seems 
be little question but that these 


tures of acetic anhydride and per 


chloric acid do develop a polish whe 
used in accordance with the instr 
tions given. It is unfortunate that th 
instructions given do not refer ‘0 th 
great hazard in the use of perchilor! 


acid. Acetic anhydride itself 
enormous quantities of fumes and * ff 
distasteful to work with. The 
these mixes of acetic anhydrid: an’ 
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Perchloric acid 


acid is permissible for small 
meetall aphic specimens being treated 
in the |: oratory providing the opera- 


tor is fully acquainted with the nature 


the ‘uemicals being used, and pro- 
| jding proper care is taken to prevent 


explosions. Any plant adaptation of 


Feuch reagents in large amounts for 
quantity treatment of metals should be 


avoided if possible. 

The literature accredits Jacquet and 
his co-workers with the following 
formulations: 


\_PERCHLORIC-ACETIC (NO 
WATER) 


|) Perchloric acid 33.5% 
Glacial acetic acid 66.5% 
0.4 Amp. sq. ft. 
85° F. 

30 Sec. 
Metal: Electrical sheet with 3% 
silicon. 


30% -34% 
70% -66% 


Perchlorie acid 
Glacial acetic acid 

8 to 1.6 Amps. sq. ft. 
68°-85° F. 

5 Mins. 

Metal: Lead. 
Perchloric acid 20% 
Acetic anhydride . 80% 
0.2 to 0.4 Amps. sq. ft. 

100° F. 

15 Mins. 

Metal: Aluminum. 


}—PERCHLORIC-ACETIC-WATER 
18.5%-35 % 
Acetic anhydride 63 %-76.5% 
Water 2 %-9 % 


0.3-5 Amps. sq. ft. 
68°-85° F. 


5-10 Mins. 
Metals: Aluminum, lead, carbon 
steel. 


C—PHOSPHORIC-WATER 


5) Phosphoric acid 


63%-70% 
Water 37%-30% 
0).02-0.5 Amp. sq. ft. 

80° F. 

Mins. 

Metals: Brass, copper. 


Pyrophosphoric acid 58% 
Water 42% 
0.5-0.7 Amp. sq. ft 
68° F. 


10-15 Mins. 
Metal: Copper. 


METAL FINISHING, 


D—MISCELLANEOUS SOLUTIONS 
7) Sulphuric acid 17% 
Calcium phosphate (phos- 
phoric acid added) 

Sodium sulphate added to 
saturation 

| Amp. sq. ft. 

1.5 Min. as anode 

1.5 Min as cathode. 

Metal: Copper. 

&) Trisodium phosphate 160 grams 
Water liter 
0.6 Amp. sq. ft. 

L00°-120° F. 


LO Mins. 
Metal: Tungsten. 
9) Caustic soda 10% 


(aqueous solution) 
.2-0.4 Amp. sq. ft. 
68° F. 
8-10 Mins. 
Metal: Lead. 

Vason and Tosterud‘* formed bright 
aluminum surfaces in early 1936 by 
treating the surface anodically in a 
solution containing from 1 to 60 per 
cent of sulphuric acid plus 0.2 to 1.5 
per cent of hydrofluoric acid. Voltages 
of 8 to 10 volts and current densities 
up to 100 amps. per sq, ft. and tempera- 
tures up to 60 deg. C. were reported. 
It was claimed that the original buffed 
specular reflecting surface had its re- 
flection factor increased as the result 
of this treatment. 

Sutton’s‘* recommendation for elec- 
tropolishing of steel are in effect the 
same as those of Lahan, and called for 
anodic treatment in a 30 per cent sul- 
phuric acid solution containing 3 
eunces per gallon of potassium dichro- 
mate and a current of 100 amperes per 
square foot. This treatment was re- 
ported to leave the steel surfaces pas- 
sive and with a clean satin surface or 
finish, 

Muller and Harant** used ferrous 
sulfate solutions containing 0.1 per 
cent sulphuric acid for electropolishing 
steel. This was developed in 1936. 

Ober flachen*® summarized the Euro- 
pean situation in 1937 by a discussion 
closing with “by all means an electro- 
lyte must be found in which one can 
also polish other metals, especially iron, 
and in which alloys with several struc- 
tural constituents can be polished.” 

In June of 1937 a German patent*® 
was granted using the following solu- 
tion: 


February, 1948 


L) Sulpruhie acid 70% 
Water 30% 
2-4 Amps. sq. ft. 
100° F. 

5 Mins. 


Metal: Nickel. 
Veyer and Dunleavey** patented the 
following in 1937: 


lL) Water 200 c.e. 
Sulphuric acid 80 
Nitric acid 20 c.e. 
Hydrochloric acid L e.e. 
Chromic acid 55-00 gms. 


Metal: Stainless steel. 
Vernon and Stroud** in 1938 used: 
|) Potassium hydroxide 25% 
(aqueous solution } 
L6 Amps. sq. ft. 
2-6 Volts. 
Room temp. 
15 Mins. 
Metals: Zine and tin. 
Elmore®® described: 
1) Orthophosphoriec acid 
(sp. gr. 1.35) 
1.2 Volts. 
Metal: Cobalt. 

Considerable details are given by 
Blaut and Lang** in 1938 for descaling 
of all stainless steel. A bath of about 
50 per cent sulphuric and 10 per cent 
hydrofluoric acid is used. For electro- 
polishing or the burnishing process, a 
bath of 40 per cent sulphuric and 10 
per cent hydrofluoric acid is used. Op- 
eration is at room temperature or lower 
and current densities are of the order 
of 0.5 to 2 amp. per sq. in. 

While this original Blaut-Lang Proe- 
ess is of considerable value and has its 
applications, there are operating objec- 
tions to the use of acid pickling baths 
containing 10 per cent hydrofluoric 
acid. The fumes are bothersome, al- 
though not as dangerous as acetic 
anhydride plus perchloric acid, and 
problems develop in connection with 
suitable tanks or vats for operation. 
Blaut and Lang continued to work in- 
tensely to develop other electropolish- 
ing baths which would get around 
their difficulties. This they have ac- 
complished and the present Blaut-Lang 
baths for successful operation on all 
types of stainless steel, nickel, monel, 
aluminum and aluminum alloys con- 
tains no hydrofluoric acid. These baths 
are the subject of further patent appli- 
cations now in the Patent Office. 

The new Blaut-Lang bath for use on 
all forms of stainless steel for electro- 
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polishing has a base of phosphoric and 
sulphuric acids. It produces an electro- 
polish on all grades of stainless steel. 


1) Sulphuric acid . 59% 
Hydrofluoric acid 
Water 38% 
0.5-2 Amps. sq. ft. 
70° F. 

0.5-4 Mins. 

2) Sulphuric acid 09% 
Hydrofluoric acid 10% 
Hydrogen peroxide 21% 
2 Amps. sq. ft. 
70° F. 

5 Mins. 

3) Sulphuric acid 734 
Hydrofluoric acid 13% 
Water 14 
3.5 Amps. sq. ft. 
70° F. 

5 Mins. 


Priston, Hothersall and Hammond** 
in England worked with: 


1) Sulphuric acid 73% 
Water 27% 
1-3 Amps. sq. ft. 
80° F. 


2 Mins. 
Metal: Nickel. 
Hughes and Coomes*" discuss the 
use of a 
1) Caustic soda 
(aqueous solution) 
0,2-0.4 Amp. sq. ft. 
68° F. 
20-30 Mins. 
Metal: Tungsten. 


Lindh** in January, 1939, reported 
the development of a bath for bright 
nickel surfaces in the use of sulphuric 
acid bath of 45 deg. to 62 deg. Bé at a 
temperature of 140 deg. F. and with 
current densities of 280 to 560 amps. 
per sq. ft. as a method of brightening 
nickel plated surfaces. It is interesting 
to note that Proctor recommended a 
sulphuric acid bath of this concentra- 
tion for stripping nickel. Proctor, how- 
ever, used current densities of only 5 
to 10 amps. per sq. ft. instead of the 
high current densities of Lindh. 

Stainless steel to develop a more cor- 
rosion resistant surface, according to 
Uhlig?’ is treated with a mixture of 
sulphuric and hydrochloric acids to 
which some titanium tetrachloride has 
been added, 


10% 


No description is given of the tech- 
nique to be followed in adding the 
titanium tetrachloride to the solution 
or holding it in the solution once it has 
been added. 
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1) Sulphuric acid 40 % 
Hydrochloric acid ..... 29.5% 
Titanium tetrachloride 5.5% 
Nitric acid . 0.5% 
Water 24.6% 
Specimen as cathode. 
170° F. 

2-5 Mins. 

2) Sulphuric acid 40% 
Hydrochloric acid ... 80% 
Titanium tetrachloride... 5% 


Burkhardt®® added organic com- 
pounds to the stainless steel polishing 
solutions. as in the case of: 


1) Phosphoric acid 40% 
Glycerol, tallow, benzoic 
acid, picric acid or in- 
hibitors 50% 
Water 10% 
0.5 Amp. sq. ft. 
212° fF. 
10 Mins. 
2) Sulphuric acid 48% 
Glycerol 32% 
Water 20% 


3.5 Amps. sq. ft. 
120°-100° F. 
40 Mins. 


working with stainless steel] 
described : 


1) Phosphoric acid 
Water 
432 Amps. sq. ft. 
100°-220° F. 

5 Mins. 


70% 


30% 


An anonymous writer** in 1939 re- 
called that wire anodes became very 
brilliant in certain electrolytic solu- 
tions, and developed a method of an- 
odic polishing of nickel, aluminum, 
iron, copper, tungsten and molybde- 
num in sulphuric acid and in acetic- 
perchloric acid mixture. 


Hagony* used: 


1) Perchloric acid . 20% 
Ethyl alcohol 80% 
13-40 Amps. sq. ft. 
95° F. 

10-15 Sec. 
Metal: Stainless steel. 

2) Phosphoric acid 75% 
Water 25% 


3 Amps. sq. ft. 
100°-220° F. 


5 Mins. 
Metal: Stainless steel. 
Hothersall and Hammond*  de- 


scribed. in 1940, the following: 


METAL 


FINISHING. 


1) Sulphuric acid 


Glycerol or toluene ~ . 
phonates ....... 206, 

1.5 Amps. sq. ft. 

8S° F. 

0.5-5 Mins. 

Metal: Stainless steel. 


2) Sulphuric acid . 53° 
Glycerol ...... 20 
Water ...... 6 
1-2 Amps. sq. ft. 
70°-100° F. 

5 Mins. 
Metal: Stainless steel. 

3) Sulphuric acid 730 
1-3 Amps. sq. ft. 
80° F. 

2 Mins. 


Metal: Nickel. 


Feild and Clingan,** in 1940, ¢p. 


scribed: 
1) Sulphuric acid . 20 
Citric acid .... 55% 
Water 5 


0.5-1.5 Amps. sq. ft. 
180°-190° F. 

5 Mins. 

Metal: Stainless steel. 


Gordon and Cohen* discussed the 
use of a dilute aqueous solution o 
fluoboric acid to electropolish aluni: 
num in 1940, 


Pellisier and Mahl*®® are accredited 


with the use of: 


1) Perchloric acid 34 


Acetic anhydride 66% 


0.5 Amp. sq. ft. 

85° F. 

5 Mins. 

Metal: Stainless steel. 


2) Nitric acid ....... 344 
Methyl alcohol |. 66! 
LO Amps. sq. ft. 
90°-100° F. 

1 Min. 


Metal: Stainless steel. 


Mantell** used strong acid solutio 
such as: 


Perchloric acid . 34 
Acetic anhydride 66° 
0.5 Amp. sq. ft. 

85° F. 


5 Mins. 
Metal: Stainless steel. 


in 1940, electropolishe’ 
high and low carbon steels, anv nicke 
with: 


February. 


1) 


credit 
1) 


3) 


En 


2) 


9) 
1 
des 
as 


1) Caustic soda 
Wated 1 liter 
Soda bicarbonate .... 1.06 gms 
"i 100 Amps. sq. ft. 
F 
2 Mins. 
2) <ulphuric acid 25% 
aqueous solution) 
2) Amps. sq. ft. 
Mins. 
¢ deSy and Haemers,* in 1941, are ac- 
edited with the use of: 
1) Perchloric acid ......... 20% 
Ethyl alcohol .......... 80% 
13-40 Amps. sq. ft. 
| 95° F. 
10-15 See. 
Metals: Aluminum and stainless 
steel. 
2) Perchloric acid ..... . 20% 
Ethyl alcohol with 3% 
80% 
“ee 13-16 Amps. sq. ft. 
95° F. 
) 8-12 Sec. 
G Metal: Aluminum. 
} 3) Same as formula No, 2. 
13-32 Amps. sq. ft. 
68° F. 
10-15 Sec. 


Metal: Steel (carbon and alloy). 


he Englehardt*® in Germany describes: 


Pyrophosphoric acid .... 58% 
0.5-0.7 Amps. sq. ft. 

68° F. 
10-15 See. 


Metal: Copper. 
Farlow and McCreery** used: 


1) Perchloric acid ......... 19% 
Acetic anhydride .... 76% 
5% 
0.6-4 Amps. sq. ft. 
85° F. 
i 4-10 Mins. 
i Metal: Stainless Steel. 
2) Perchloric acid ......... 18% 
Acetic anhydride ....... 76% 
6% 
2 Amps. sq. ft 
85° F. 
30 See. 
Metal: Hadfield’s Manganese 
Steel. 


| The stainless steel electropolishing 
@ solutions accredited to the efforts of Dr. 


Faust’? and his fellow workers*® are: 
|) Phosphoric acid 100% 
ed : ] Amp. sq. ft. 

100-220° F. 


5 Mins. 


A—PHOSPHORIC-SULFURIC 
TYPES 


1) Phosphoric acid ..... 30-65% 
Sulphuric acid . . 15-60% 
Water . 10-22% 
.2-3.5 Amps. sq. ft. 
85-300° F. 


5 Mins.-I Hour. 


B—PHOSPHORIC-SULFURIC- 
CHROMIC TYPES 


2) Phosphoric acid ..... 15-67% 
Sulphuric acid ....... 15-60% 
Chromic acid ........ 2-10% 
1.7-4 Amps. sq. ft. 
120° F. 


14-1] Hour 


C—MISC. HIGH-PHOSPHORIC 
TYPES 


1) Phosphoric acid 70% 
Chromic acid . .... 10% 
sy: 
0.7-3.5 Amps. sq. ft. 
100° F. 

5 Mins. 

2) Sulphuric acid . ....... 15% 
Phosphoric acid ........ 63% 
Perchloric acid ........ 5% 
17% 
50-250 Amps. sq. ft. 
100° C. 

1 Hour 

3) Phosphoric acid ........ 60% 
Arsenic acid .... 15% 
20% 
1.8 Amps. sq. ft. 
120-160° F. 

40 Mins. 


D—HIGH ARSENIC-ACID TYPES 


1) Sulphuric acid .. 85% 
Arsenic acid . 47% 
0.3-0.7 Amp. sq. ft. 
140° F. 

60 Mins. 

2) Sulphuric acid ... .. 23% 
Arsenic acid . 
Water 
0.3-0.7 Amp. sq. ft. 
140° F. 

2-90 Mins. 

3) Sulphuric acid . 10% 
Arsenic acid 77% 
Water 13% 
0.3-0.7 Amp. sq. ft. 
140° F. 


20-90 Mins. 
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4) Arsene acid . 84% 
Chromic acid 10% 
6% 
2.5 Amp. sq. ft. 
140° F. 

10 Mins. 
E—GLYCEROL-ACID TYPES 

1) Sulphuric acid . 50% 
Glycerol . 40% 
Hydrochloric acid 2% 
Water . 8% 
50 Amps. sq. ft. 
45° F. 

2 Hours. 

2) Sulphuric acid 50% 
Glycerol 40% 
Water 10% 
7 Amps. sq. ft. 
180° F. 

8 Mins. 

3) Phosphoric acid 13% 
Sulfuric acid . 16% 
Glycerol 56% 
Water 15% 
7 Amps. sq. ft. 
120° F. 

5 Mins. 
F—MISC. TYPES 
1) Sulphuric acid ....... 60% 


Ammoniated glycerhizin 0.01% 


0.55% 
14 Amps. sq. ft. 

165° F. 

2 Mins. 

2) Arsenic acid ....... 10% 
Chromic acid . 17% 
13% 
0.7 Amp. sq. ft. 
140° F. 

60 Mins. 
3) Sulphuric acid . 75-100% 


(aqueous solution) 
20 Amps. sq. ft. 
150° F. 
5 Mins. 
Delaplace and Bechard** patented 
the following: 
400 gms. 
liter 


1) Pyrophosphoric acid 
Alcohol to make 
2 Amps. sq. ft. 
100-220° ft. 
10 Mins. 
Metal: 


Imboden and Sibley*® in 1942 used 
the following: 


Stainless Steel. 


1) Perchloric acid 18.5% 
Acetic anhydride 70.5% 
75 


7 | 


Water 5.0 Gilbertson and Fortner*® describes 

0.3-0.8 Amp. sq. ft. Ahe following solution for silver: 

68° F. 1) Silver cyanide 38 ozs. 

1-5 Mins. Free potassium cy- 

Metals: Steel, carbon and alloy. anide 50-100 ozs. 
2) Phosphoric acid 48% potassium dichro- 

Sulphuric acid 40% mate 38 gms. 

Water 12% Water 1 liter 

5-6 Amps. sq. ft. 3-8 Amps. sq. ft. 

10 Mins. 1-9 Mins. 

Metals: Steel Wernick’ added glycerol to the 
3) Phosphoric acid 45% * phosphoric acid solution in 1942-3, as 

Sulphuric acid 39% in the case of: 

1) Phosphoric acid A2% 

Water 9% ATG 

3-7 Amps. sq. ft. 

100° F. 11% 

5.10 Mins 0.1-0.6 Amps. sq. ft. 

Steel 200-300° F. 

+) Phosphoric acid 40% Metals: Stainless Steel, Nickel, 
sulphuric acid 40% 

Water : 10% Manuel", in 1943, described zinc 

1.5-4.5 Amps. sq. ft. cleaning and polishing solutions made 

80-100° F. up of 

5-10 Mins. 1) Chromic acid 7% 

Metal: Steel. Sodium dichromate 22% 
5) Phosphoric acid ........ 65% Sulphuric acid O% 

Sulphuric acid . 15% Acetic acid (Jo 

Chromic acid 5% Water ....... 58% 

Water 15% 2 Amps. sq. ft. 

3-7 Amps. sq. ft. Metal: Zine. 

100-130° F. Ostrovsky®® added citric acid to sul- 

od Mins. phuric acid as in the case of: 

Metal: Steel. 1) Sulphuric acid ....... . 15% 
Young and Brytczuk*® used: Citric acid . 60% 
1) Acetic anhydride 70.5% 25% 

Perchloric acid 18.5% 0.5-40 Amp. sq. ft. 

Water 5% 125-250° F. 

Alcohol 0.5% 0.5-3 Mins. 

0.45 Amp. sq. ft. Add 4% of total volume of 

22-34 Volts methyl or other alcohols such as 

ethyl, propyl, butyl, glycerol. 

Metal: Steel. glycol. 

Foss and Shiller*’ are accredited Metal: Stainless steel. 
with a solution: Rodda** used dilute chromic acid so- 
Phosphoric acid 63°¢ lutions as in the case of: 

Water 37% 1) Chromic acid 16% 

0.02-0.05 Anip. sq. ft. Water 84% 

68 FP. 60-80 Amps. sq. ft. 

5 Mins. ; Metal: Brass. 

— 2) Chromic acid 17% 

Parcel’s modification is made Water 83% 
up of: ae ; 16 Amps. sq. ft. 

1) Perchloric acid 06% Metal: Zinc. 

Ethyl alcohol 80% 

Water 146; Possochin®* also in 1943, described 

30 Amps. sq. ft. the use of acetic anhydride and _per- 

95° F chloric acid solutions as in the case of: 

30 Sec. 1) Perchloric acid 32% 

Metal: Stainless Steel. Acetic anhydride 64% 


Water 
9.4 Amp. sq. ft. 

85° F. 

5 Mins. 

Metal: Stainless Steel. 


Beckwith’s** 


solution for 


steel in 1944 was made up 0! 


1) Phosphoric acid 50 
Sulphuric acid... 
Glycine, 7 lbs. dissolved |) 

hot water 10¢ 
3-4 Amps. sq. ft. 
160° F. 
2-3 Mins. 


Clingan®" used strong solutions , 


perchloric acid as in the case of: 


ii. 


METAL FINISHING, February. 


1) Perchlorie acid .... 75 


2-4 Amps. sq. ft. 


50-85° F. 
5 Mins. 
Metals: Iron & Stainless stee}, 


Clingan*’ also used: 
1) Sulphuric acid 60 
Aqueous solution 
6 Amps. sq. in. 
30-50° C. 
Metal: Chromium-nickel stai) 
less steel and iron. 
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Problems 


Abrasive Methods—Surface Treatments—Control 
Electroplating—Cleaning —Pickling —Testing 


METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If afty reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gratefully received and the 
sender's name will be kept confidential, if desired. 


Rust Spots Through Silver Plate 


Question: We are experiencing 
trouble lately with rust spots coming 
through our silver plating on carbon 
steel knives. Our operations are as 
follows: 


1—Electrolytic clean in alkaline 
cleaner. 

2—Pickle in 50% sulfuric acid. 

3—Pumice scratch brush. 

4—-Silver strike. 

5—Plate in regular 4 oz./gal. 
silver solution. 

6—Rinse in hot then cold water 
and dry. 


Can you advise us as to what can be 
causing this spotting out? 
A LS. 


Answer: To overcome this problem 
{ would recommend a coating of cop- 
per under the silver. This copper can 
be plated from the usual cyanide solu- 
tion just prior to the silver strike. 
Would also advise thorough rinsing 
after acid pickle so as not to trap any 
acid in the pores of the metal. 


Nickel Plating By Immersion 


Question: Can you give me a solu- 
tion formula from which I can produce 
a Nickel plating by immersion only, 
without the use of an electric current? 


A. L. 


Answer: There has recently been an- 
nounced by the Bureau of Standards 
of a new solution for immersion nickel 
plating as follows: 


Nickel chloride . .. 30 gm/L 
Sodium Hypophosphite 10 gm/L 
Sodium Citrate . 100 gm/L 
Ammonium Chloride 50 gm/L 


The deposits are said to be adherent 
and bright. The plating rate is about 
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.0002-.0008 in. per hour. Control of 
pH is important to the successful op- 
eration of the bath, and the tempera- 
ture must be maintained above 90 C. 
Because the throwing power of the so- 
lution does not depend on the current 
distribution, objects having deep re- 
cesses, which in the usual methods of 
electroplating would have to have in- 
ternal anodes, can be evenly coated. 
The composition of the bath is not 
critical, but due to the high cost of the 
chemicals involved, notably the Sodi- 
um Hypophosphite, the method is con- 
siderably more expensive than the 
electroplating method. 


Chemicals for Lilac Gold 
Solutions 


Question: I am yery much inter- 
ested in making up a lilac gold solu- 
tion as per the formula in your guide- 
book, but have been unable to obtain 
the Potassium Zinc Cyanide that the 
formula calls for. Can you tell me 
where I can obtain this material? 


M. G. F. 


Answer: You can make your own 
Potassium Zinc Cyanide by combining 
Potassium Cyanide and Zinc Cyanide 
in solution. The ratio of these two 
materials in the double salt is 47.5% 
of Zine Cyanide to 52.5% of Potas- 
sium Cyanide. Therefore if the for- 
mula is given in weight of the double 
salt, you would only have to multiply 
this figure by .475 to get the weight of 
Zinc Cyanide needed, and by .525 to 
get the weight of potassium Cyanide 
needed. 


Medium Red Gold Deposits 


Question: I am interested in plat- 
ing gold on jewelry, but I would like 
to produce a color that is somewhere 
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between a yellow gold and rose gold, 
Can you tell me how this can be done? 
A. A. W, 


Answer: The essential diflerenc 
between red and yellow gold formulas 
is that small amounts of copper cy. 
anide and sometimes posassium ferro. 
cyanide are added to the usual yelloy 
gold formulas to produce a redder ¢. 
posit. In order to produce a color jy 
between, I would suggest that yoy 
start with a solution as follows, they 
add small amounts of copper cyanide 
and potassium ferrocyanide until you 
get the color deposit that you want, 
The additions of copper cyanide and 
ferrocyanide should be made iy 
amounts not exceeding 1 02z./gal. at 
a time. 

Sodium Gold Cyanide  .5-.75 0z./gal. 
Sodium Cyanide 1.5-2.0 0z./gal. 

Once you have obtained the color 
you want, the bath should be analyzed 
and the exact conditions of tempera 
ture and voltage adhered to, as these 
also have some effect on the color of 
the deposit. 


Peeling Nickel Plating 


Question: I am having trouble with 
my nickel plating. It is chipping off 
the parts. I have a 68 gallon tank 
made up as follows: 


Copper Cyanide 3 oz./gal. 
Sodium Cyanide 4.5, oz./gal. 
Sodium Carbonate 2 oz./gal. 
Can you help me on this? 

A, L. M. 


Answer: You state that your trov- 
ble is with nickel plating, and you 
have only furnished the analysis of 
your copper tank. In order to help 
you out there is a great deal more in: 
formation required for an accurate 
diagnosis of your problem. The base 
metal, cleaning cycle used, and type 
of nickel bath used, together with the 
operating conditions such as curretl 
density and temperature, all must be 
considered. If you would care to fur 
nish this additional information a st 
lution to your problem can no ‘oul! 
be suggested. 
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Chrome Plating Deep Articles 


Question: In chrome plating covers 
urns we have run into the 
proble: of the inside surface not tak- 
ing the plate. The other surfaces seem 
Eto plate all right. We have tried differ- 
ent cleaning cycles but this does not 
seem to help. A sketch of the part is 
enclosed. Can you suggest anything 
Pihat will help us to overcome this 


for colic 


problem ? 
Answer: The sketch of the part in 
question indicates that the cover is 
over 5 inches deep. The throwing 
power of chrome solutions is notably 
low, and I believe the answer to your 
f problem is an auxiliary anode hung 
inside the cover to permit plating into 
this deeply recessed area. The fact 
that the other areas plate satisfactorily 
F would indicate that the bath composi- 
tion is all right. 


Buying Uranium Salts 


Question: I would like to obtain 
some Uranium Nitrate for plating ex- 
periments, and was told that I would 
have to obtain a license for this ma- 
terial. Can you give me any informa- 
tion on this? 


D. H. 


5 Answer: The sale of Uranium and 
| other salts of radioactive metals is sub- 
f ject to strict control, but small amounts 
§ for legitimate experimental and labo- 

ratory work are obtainable. A license 
} to buy these materials must first be 
Sobtained from the Atomic Energy 
| Commission. Your laboratory supply 
| dealer can give you the full details and 


the necessary forms. A maximum limit 
is set on the amount which can be pur- 
chased. 


Standard Solutions 
Question: 1 would like to purchase 
standard solutions of Sodium Thiosul- 
fate for analyzing plating solutions so 
that I can avoid having to standardize 


them myself. Where can I obtain 
these ? 
W. J. B. 
Answer: The names of several 


chemical supply houses that can fur- 
nish these standardized solutions are 
being sent to you. Sodium Thiosulfate 
does not keep well, and I would sug- 
gest that you take about a quart sample 
of your plating solution and put it in a 
clean well-stoppered bottle to be used 
as a standard sample. When you re- 
ceive your thiosulfate solution, check 
this standard sample with the standard 
thiosulfate solution and mark this an- 
alysis on the plating solution bottle. 
At any later time you can check the 
factor of the thiosulfate solution by 
running through a sample of this stan- 
dard plating solution and calculating 
the new factor for the thiosulfate. This 
will insure accurate results regardless 
of any decomposition of the thiosulfate 
solution with age. 


Imitation Gold Plating 


Question: Can you put us in touch 
with manufacturers of imitation yellow 
and red gold plating solutions in which 
there is no gold? 


& 


Answer: Electroplating baths giv- 
ing yellow and red colored deposits 


containing no gold are commonly 
used, and are called brass or bronze 
solutions. The deposit is made up of 
copper and zinc in various proportions. 
Yellow deposits are high in zine and 
reddish deposits are higher in copper 
content, and colors in between may be 
obtained by varying bath composition 
and plating 
temperature. 


conditions, particularly 
The make-up of these 
given in the Guidebook 
and Directory, together with the nee- 
essary data on plating conditions. It 
should be borne in mind that the de- 
posits obtained from these baths will 
not have the same properties as would 
a regular gold plate. 


solutions is 


Black Contact Points in Silver 
Plating 

Question: 

parts, we continually note a blackening 

and staining at the point of contact 

of the piece with the rack. The voltage 

used is 1 volt. Can you tell us what 


In silver plating brass 


possible causes there might be for 
this condition and how we can over- 
come them? 


Answer: I believe that your trouble 
is either poor contact of the work with 
the rack, or else the contact is being 
made in such a way that previous so- 
lutions are trapped and do not allow 
plating to take place in this area. Also 
there may be shielding effect 
due to the nature of the contact. The 
fact that the other areas of the pieces 
plate satisfactorily seems to indicate 
that the bath is operating properly. 
Try other means of contact and thor- 
ough rinsing before plating. 


some 
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CHEMICAL ANALYSES 


PROMPT ANALYTICAL SERVICE 
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JOSEPH B. KUSHNER, Ch.E. 
Metal Finishing Consultant 
Problems in Automatic Plating, Eleetro- 
forming and Plastic Plating; Plating 
Plants Installed. 

233 Ww. 26th St., New York ie N. ¥. 


All plating solutions analyzed for $1.50 
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PLATERS’ LABORATORY SERVICE 
648 JACKSON AVENUE 


““ELECTROCHEMICAL 
TECHNOLOGY”’ 


E. J. HINTERLEITNER 
and 
Associated Engineers 


669 SUMMIT AVENUE 
WESTFIELD, NEW JERSEY 


Phone: Westfield 2-4766 
UP-TO-DATE CONSULTING SERVICE 


PLATERS TECHNICAL 
SERVICE, INC. 


ELECTROPLATING AND 
CHEMICAL ENGINEERS 
A complete service for metal finishers 


including solution and deposit analyses, 
process development and plant design. 


New York Laboratory 


59 East 4th St. New York 3 
ORchard 4-1778 


Chicago Laboratory 


for the 509 S. Wabash Ave. Chi 5 
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Patents 


Abrasive Belt Polishing Machine 
U. S. 2.431.822. Ernest E. 


Murray. 


Patent 


\pparatus for finishing and con- 
touring a propeller blade, comprising 
a standard, an elongated article sup- 
port mounted on said standard for 
thereon, an 


reciprocable movement 


endless abrading element mounted 
above and adjacent said article sup- 
port, a roller element having a length 
greater than the width of the article 
being formed, means pivotally mount- 
ing said roller transversely of said ar- 
ticle support above the lower reach of 
said abrading element for free vertical 
movement so that said roller element 
is disposed to engage and urge said 
abrading element into engagement with 
the article, means mounting said arti- 
cle support for tilting movement with 
respect to said roller element in a 
plane substantially normal to the direc- 
tion of said reciprocable mevement, 
elongated cam means mounted on said 
article support for movement there- 
with and having a cam surface facing 
said roller element, follower means 
mounted on said mounting means for 
the roller element and movable there- 
with, said follower means engaging 
said elongated cam means to cause said 
support to tilt to various angles as it 
reciprocates with respect to said roller 
element, means for adjusting said rol- 
ler with respect to the article support 
independently of the position of the 
follower means, means for reciprocat- 
ing said support, and means for driv- 
ing said abrading element. 


Coloring Stainless Steel 


U. S. Patent 2,431,986. Irvine Clayton 
Clingan, assignor to The American 
Rolling Mill Co. 

In coloring stainless steel including 
about 10% to 35% chromium, the art 
of producing a colorful coating there- 
on ranging from straw to blue-black, 
which includes immersing the stainless 
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steel for a period of about 5 minutes 
to about 40 minutes in a molten salt 
bath essentially consisting of one or 
more of sodium nitrate and potassium 
nitrate maintained at a temperature in 
the range of about 730° F. to about 
840° F. depending upon the color de- 
sired. 


Manufacture of Nickel and 
Cobalt Salts 


U. S. Pat. 2,431,997. Arthur H. Du 
Rose, assignor to The Harshaw Chemi- 
cal Co. 


In the manufacture of compounds 
of nickel and cobalt from the metal. 
the steps of sulfurizing a body of metal 
of the class consisting of nickel and 
cobalt and alloys of nickel and cobalt 
by heating such body in contact with 
a sulfurizing agent of the class con- 
sisting of hydrogen sulfide, sulfur. 
carbon bisulfide, sulfur chloride, sul- 
fur dioxide with a reducing gas, and 


the sulfides of copper, lead, iron, nic- 


SSNSS 
3 NN SNS 
@ 
AVA 
SS 
3 RATE OF SOLUTION OF SULFURIZEOD 
EL ECTROSHEET NICKEL 1N 20 PER 
NY 
| 
| 
as 20 


PER CENT SULFUR IN THE METAL 


kel, cobalt and manganese and mix- 
tures of such materials, the tempera- 
ture of heating being at least 300° C. 
and being continued for a sufficient 
time to introduce from .01% to 2% 
of sulfur, calculated as elemental sul- 
fur, into the metallic body. and to. dif- 
fuse the same there-through, and then 
dissolving the resulting sulfurized met- 
allic body in an acid of the class con- 
sisting of sulfuric, hydrochloric, nitric, 
acetic and formic. 


Treatment of Ferrous Metais to 
Improve Resistance to Rusting 
U. S. Patent 2,431,728. Gerson Kurt 


Gergstein, assignor to Despo Mfg. Co., 
Lid, 


Process for treating ferrous articles 
capable of rusting to inhibit the forma- 
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tion of rust thereon which © inprig, 
preheating said articles, the: <ubje 
ing them at a temperature etyo, 
100° C. and 200° C. to an aqueoy, 
alkaline bath containing fro. 29 5 
to 42.5% solid caustic soda, 25°; , 
15% of alkali silicate, 2.33¢, 
of an oxidizing agent selec od fy, 
the group which consists 
metal nitrate, alkali metal 1 (rite, , 
kali metal chlorate, alkali pe 
manganate, alkali metal bic hroma, 
alkali metal peroxide and nit)ophen 
the balance being an amount of wa; 
rather less than the weight of <olids. 


Metallizing Nenmetallic Bodies 

U. S. Patent 2,430,581. Leopold 

Pessel, assignor to Radio Corp, 
America. 


The process of metallizing a yo, 
metallic body which comprises deposit 
ing on said body a metallic film | 
bringing it in contact with a soluti 
containing the salt of a metal selecte 
from the group comprising nickel ay 
cobalt, a reducing agent comprising ; 
mixture of a hydrazine compound ani 
a hypophosphite, removing the metal 
lized body from the solution, and hea 
ing said metallized body to a tempers 
ture above 100° C. but below the flo 
point of said body. 


Method of Electroplating to 
Produce Fissure Network 
Chromium Plating 
U. S. Patent 2,430,750. Theodore 
Webersinn and Jacob Hyner, assigno 
to United Chromium, Inc. 

A method of producing articles hay: 
ing chromium electrodeposits there 
with a fissure network therein and fin 
areas within said fissure net-work ha 
ing an average diameter of two hu 
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dredths of an inch for sustaining ™ 
frictional load of moving parts bee! 
ing on said plateaus, comprising 
trodepositing the chromium from 

chromic acid bath to a minimum thie 
ness of one thousandth of an inch: 
the usual commercial current densi" 
for the bath temperature at \ hich 
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Cut Cleaning Time 
and 


Reduce Cleaning Costs 


with 


ay 


Cowles SOAKLEEN does a real job of remov- 
ing stubborn soil and oils from metal parts 
in pre-soak cleaning. All following cleaning 
operations are reduced to a minimum. 


SOAKLEEN works unusually well for cleaning 
steel, die castings, brass and other alloys 
before plating and other finishes. 


SOAKLEEN is simple and easy to use, is 
non-toxic, cuts cleaning time and reduces 
cleaning costs. Place a trial order today— 
orders shipped promptly from convenient 


| COWLES TECHNICAL SERVICE warehouse stocks. 
“. gladly furnished upon request. Package—55 gal. non-returnable steel drums. 


ite METAL CLEANER DEPARTMENT 
uo 7016 EUCLID AVENUE CLEVELAND 3, OHIO 
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plating is done, within the range 1 to 
12 amperes per square inch, under 
correlated conditions of temperature 
and ratio of CrO, to SO, related to 
said average plateau diameter, etching 
the chromium electrodeposited as here- 
in stated to develop a fissure net-work 
with plateaus therein of said average 
diameter of two hundredths of an inch 
to which it is predisposed, and me- 
chanically finishing the firm plateaus 
to produce a smooth bearing surface. 


Continuous Wire and Strip 
Electroprocessing Machine 
U. S. Patent 2,431,065. Constantine 
G. Miller, assignor to The Meeker Co. 
In an _ electrogalvanizing machine 
for continuously — electrogalvanizing 
multiple metal strands, means for mov- 


ing said metal strands through said 
machine comprising guiding sheaves 
of inert material which are indepen- 
dently rotatable on a common axle, 
said sheaves having grooves with over- 
lapping leg portions so as to be in 
telescoping engagement with each 
other. 


Abrasive Head 


U. S. Patent 2,430,099. Ernest H. 
Bradley, assignor to Vonnegut Moulder 
Corp. 

An abrasive head including a pre- 
determined number of outwardly ex- 


tending brushes spaced from each 
other about the periphery thereof, a 
plurality of abrasive strips rolled upon 
each other within said head with the 
free end of at least one of said strips 
extending outwardly between adjacent 
brushes, a support for said brushes, 
an annular series of anchor members 
less in number than said brushes and 
abrasive strips carried by said support 
inwardly of and concentrically with 
said brushes to provide a spool and 
anchor for the inner ends of said strips, 
and a connecting element secured to a 
plurality of said strips adapted to inter- 
lock with each of said anchor mem- 
bers. 


Formation of a Strong Bond 
Between a Ferrous Metal Surface 
and an Electrodeposit of Silver 


U. S. Patent 2,431,947. William M. 
Martz, assignor to General Motors 
Corp. 

A process of producing a strongly 
bonded electrodeposit of silver directly 
onto a steel surface which includes, 
electrolytically cleaning the said sur- 
face in an alkaline solution, washing 
said cleaned steel surface, anodically 
treating said washed steel surface in 
a solution composed of approximately 
equal volumes of phosphoric acid 
(H,PO,) and water for from approxi- 
mately 30 to 600 seconds, the acid 
solution being operated at a tempera- 
ture from about room temperature up 
to 150° F. and at. an anode current 
density of from 5 to 150 amperes per 
square foot, rinsing said anodically 
treated surface, then cyanide dipping 
said treated surface in an aqueous 
solution of an alkali metal cyanide of 
the class consisting of sodium cyanide 
and potassium cyanide for about 10 
to 20 seconds, then striking a silver 
plate onto said surface in a silver 
cyanide electroplating strike solution, 
then electrodepositing a silver plate of 
desired thickness in a silver cyanide 
plating bath, and thereafter annealing 
said silver plated steel surface at a 
temperature within the range of ap- 
proximately 400° to 1200° F. for a 
time within the approximate range of 
30 to 120 minutes in a non-oxidizing 

atmosphere. 


Apparatus for Forming Test 
Samples of Electrolytic Tin Plate 


U.S. Patent 2,431,528. Arthur Forest 
Wells, Jr. and Paul C. Mackley. 


Apparatus of the class described 


comprising a frame havine arg 
adapted to extend above and eloy ; 
strip, a punch carried by one am, ; 
die carried by the other, means sy, 
porting the frame for movement trans. 
versely of the strip, means operate t 
actuate the punch, and stop means ep. 
gageable with the edge of the strip anj 
consecutively operable to arrest move. 
ment of the frame across the strip 
predetermined intervals. 


Dust Collector 


U. S. Patent 2,431,336. Roland L. Lin. 
coln, assignor to Westinghouse Electric 
Corp. 


A dust collector comprising a hou 
ing having a gas inlet and an outle, 
a hollow hub supported for rotation 
in said housing between said inlet and 
outlet, means for rotating said hub, a 
plurality of discs on said hub. anda 
plurality of deflectors attached to op 
posite sides of said discs and extending 
outwardly from said hub, said deflect 


ors having circumferentially extending 
outer members, having downstream 
members extending from said hub to 
said outer members, and having up 
stream members extending from said 
hub to closely adjacent said outer 
members and forming gas inlet ope 
ings at said outer members, said Up 
stream and downstream members {01 
ing gas passages therebetween «xtent: 
ing from said openings to said hub, 
said hub having openings therein ” 
alignment with said passages. 
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Engineering Information Useful In 
Designating Metallic Surface Treatments 


Engineering Data Sheet 


Ni k | P| ti 

ie The uses for nickel deposited from electrolytic baths have become almost too numerous to mention, and depend on the unique proper- 
"a ties of nickel, outstanding among which are the excellent resistance to corrosive materials and the range of hardnesses available. Not to be 
SU HARM overlooked is the ease and economy with which such deposits may be obtained. The following chart attempts to simplify a complex subject. 


‘als HARB While there is some overlapping of baths and applications, this classification will cover the large majority of uses, 


WEAR RESISTANCE 
SALVAGE ELECTROFORMING 


| 
| 


al PROTECTIVE & DECORATIVE 
ove | APPLICATION 
pa 


BRIGHT NICKEL | DIE CAST NICKEL | 


DULL NICKEL 


throwing power, but rate| wide range from soft to| heavy deposits tend to | than chrome. nickel can be ma- || wear resistance. Four to ten 
of deposition is slower) very hard. Deposits are crack and peel. Direct||chined while chrome must be | times the life of copper is usual. 
than for bright baths.| smooth and fine grained, plates on zinc not recom-|| ground, making operations more | Hard, stress-free deposits are 
Extra thickness must be| and rapidly deposited.| mended for outdoor ex-| economical. Adhesion is good, | necessary for successful use of 
| plated to allow for Chrome may be depos-/ posure. Undercoats of|/ and rates of deposition are .001-,, this method. 


} Provides a simple means} Provides a method for This type of bath widely | Where the conditions of wear | Electroforming is used where ac- 
| for plating nickel. Con- producing bright deposits used for plating nickel | and corrosion co-exist, heavy de- || curate reproduction of surfaces 
| trol of solution less} directly from the bath | directly on zine-base die posits of nickel are widely used.|| is essential, where other methods 
Li critical than other baths.| over buffed surfaces.| castings. Due to high|| The resistance to chemical attack || are too costly or difficult. Pos- 
Ue Oldest and still most With most baths, less! sulfate content of these of nickel, plus the wide range |sible to reproduce surface irregu- 
tr PURPOSE widely used method preparation of the base! solutions, the ionization|| of hardnesses possible, provide | larities as fine as .00002 inches 
fade | where bright deposits are) metal is required for of nickel is repressed so jan extremely useful technique!) in width this way. Electroform 
. | not required. | equivalent brightness. i that the deposition po-||for engineering applications. ing involves two steps: plating, | 
S| | tential of nickel becomes | and separating the deposit from | f 
wie } | electronegative to that the form. 
| of the zine alloys. 
S| Soft, easily buffed de-| Properties of the deposit | Deposits are relatively|| Hardness of plated nickel as high || Nickel is used in place of copper 
and posits. Bath has good) may be varied over brittle and hard, and|\as Rockwell C-45. While softer|| because of superior hardness and 
| 


8 


barrel plating. 


| of the patented baths 


deposits an alloy of 
nickel and cobalt. The 


| remainder utilize organic 


| brighteners. 


available. This type bath 
is useful for recessed 
parts, as the throwing 
power is high. 
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| 
Op. | | moval by buffing. ited directly over the} 0002-3 in. of copper are!) .004 in. per hr., about 5 times! 
ing | | nickel without interme- | advised. Deposits are not|/ as fast as chrome plating. 
v | | diate operations. bright and must be j 
ect: | | buffed for high lustre. i 
| 
; ir typical bath is as| Basic solution: Typical bath: Many baths are used for deposit- | Many baths used for electroform 
" | follows : Nickel Nickel ing nickel for engineering uses. | ing. Essential requirement is a 
J “4 Nickel Sulfate 30-45 oz./gal. | Sulfate 10-15 oz./gal.|| The following is typical: fine-grained deposit having low 
si ? Sulfate 15-20 oz./gal.| Nickel | Sodium Nickel Sulfate 24 oz./gal.| internal stresses. Baths listed for 
Ammonium } Chloride 5- 9 = | Sulfate 10-15 ‘“* Boric Acid 4 + other applications also suitable. 
Chloride 3- 6 he | Boric Ammonium Ammonium Preliminary cleaning steps are 
Boric Acid 4- 6 Chloride 2- 4 = Chloride 2-4 critical for clean separation of 
Acid 4. 6 To this is added addi- Borie pH_ 5.8-6.2. the deposit. Separating films of 
| ; ROCEDURE Temp. 75°-85° F. tion agents to control Acid 2-4 bis 50-100 amps./sq. ft. graphite, ete., usually employed. 
{ 5-20 amps./sq. ft. | brightness and pitting. Temp. 70°-80° F. Temp. 120°-130° F. 
od pH_ 5.2-6.0. Addition agents are the 10-35 amps./sq. ft. High pH favors a harder deposit. 
Peroxide used to con-| subject of patents and} pH 5.6-6.2. 
trol pitting. }are available from sev-| 
a | eral manufacturers. 
: | Temp. 120°-160° F. 
| 20-100 amps./sq. ft. 
| pH 2.5-4.5. 
} | 
— | 
| 
Suitable for small scale} These baths are particu-| Zinc-base die castings}, Worn and corroded parts salvag-| Principal use for nickel electro 
operations and ‘compli-| larly well adapted to! are widely used in auto-| jing. Crankshafts, paper mill| forming is the production of 
eated shapes. Mainte-| large volume operation,| motive and appliance | rolls, corrosion resistant valves! molds for phonograph records 
ng |nance is simple, pH) providing an _ excellent fields. Grills, door hard and seats, gears, turbine blades and for electrotypes where long 
1m | being the principle con-| appearance at reduced ware, and dashboard trim || and buckets are regularly pro-| runs are planned. Production 
trol required. Unbuffed| costs. Widely used in are examples. For this | duced by this technique. thin sheeting and screen wire are 
to coatings are used princi-| the finishing of automo- type of service coatings other commercial applications 
pally for internal parts| tive, refrigerator, hard- up to .001 in. thickness 
Ip where lustre is not im-| ware, and metal furni-| are required, with about 
id portant. Deposits can be) ture parts. .0003 copper, finishing 
1 buffed to a high instee. | | with .00002 in. of chrome. 
| 
The 
. Tanks may be rubber,| Bright nickel baths re- This type bath also used || Uniformity of plating bath con- | Where extreme hardness of the 
r | pitch, or wax  lined.| quire close control. Pre-|for plating aluminum) ditions must be maintained for | electroformed surface may be re- 
Periodic filtration recom-| vention of contamination alloys after the usual |) consistent results. quired, a flash coating of chrome 
n mended to remove dirt | must constantly be exer-| zincate dip. Parts usually plated oversize a| is sometimes used over the nickel 
d and impurities. Same|cised, and continuous Alkaline haths for||few thousandths, then machined || In many cases the initial deposit 
‘ solution also usable for| filtration is advised. One| plating nickel direct on||to finish size for smooth surfaces.| only is made from nickel. and 
h die castings are also this is backed up by copper 
D 


which can be deposited at a 
faster rate to produce the de 
sired thickness. 
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New Roto-Finish Machine 
Dept. MF, 


Sturgis Products Co., 
Sturgis, Mich. 


A one compartment Roto-Finish ma- 


chine for small mechanized de-burring 
and finishing installations is announced 
by the above company. 

Known as the CW-22-1 Model, 
has the same sturdy design and opera- 
tional features of the well known CW- 
45-2 and CW-60-2 Machines, that per- 
mit efficient and economical processing 
of small parts, using the Roto-Finish 
Grinding, De-burring, Britehoning or 
Coloring Process. 

The one compartment cylinder— 
19”x 32” L. D. is lined with replaceable 
kiln dried Hardwood Maple and 
equipped with a full size, light weight 
door, with newly designed molded rub- 
ber gasket, firmly held in place by 
rugged, fast-action cam locks. The 
safety guard is designed to raise and 
lower easily with minimum effort, it 
is claimed. 

Standard equipment includes a for- 
ward and reversing switch with syn- 
chronized magnetic brake to facilitate 
loading and unloading; water attach- 
ment; including a conveniently lo- 
cated control valve, for adding water 
to the processing compartment; a 114 
H. P. 220-440-volt, 60 cycle, 3 phase 
motor with gear reducer; and a swivel 
type, 3 point suspension hoist pan of 


cet New Methods, Materials and Equipment 


for the 


Metal Finishing Industries 


original and efficient design for load- 


ing and ustoad.ing the processing 


media. 


Solid Glass Blocks 


Pittsburg Corning Corp., Pittsburg, 
Pa., Dept. MF. 


Manufacture of solid glass block by 
the above firm has been announced by 
H. R. Haynes, sales manager. A war- 
time casualty, the solid block has been 
available for shipment since October 
1, 1947. 

Prior to the war this block had 
found many special uses in plating and 
similar operations. The blocks were 
used as insulating supports for acid 
and electrolytic tanks. Size of the solid 
block is 5” x 5” x 25%” 


Following are its physical proper- 
hes: 

Compression Strength (ultimate )— 
80,000 Ibs. per sq. in. under uniform 
loading. 

Modulus of Elasticity—10,000,000 
lbs. per sq. inch. 

Coef. of Expansion 
(.0000047 per degrees F. 

Weight—5.7 lbs. each. 


(linear) 


Steel Surface Conditioners 
Hanson-Van Winkle-Munning Co., 
Dept. MF, Matawan, N. J. 
Surbrite S and Surbright H are de- 
velopments of the above company. In 
short supply during the war period due 
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to raw material restrictions, these prod. 
ucts are again readily available. 

These materials belong to the class 
of compounds broadly classified acid 
inhibitors, that is, compounds ty by. 
added to sulfuric acid and hydrochloric 
acid pickling solutions. However. since 
they have the additional property o{ 
wetting or lowering surface tension 
and the ability to cause the pickled stee| 
to develop a bright, smut-free surface, 
they are designated as “steel surface 
conditioners.” The following advani. 
ages are claimed by the manufacturers: 

1. They save steel in that only the 
scale is attacked to any great extent. 

2. They save acid because the acid 
ordinarily used in attacking the steel 
is not consumed. 

3. Reduction of hydrogen embrittle. 
ment, which occurs as the result of the 
hydrogen freed by the action of the 
acid on steel being absorbed by the 
steel during the pickling operation. 

4. Decreased hazard because much 
less spray is produced, inasmuch as the 
amount of hydrogen formed is small. 

Surbrite S and Surbrite H are suit. 
able not only for use in acid cleaning 
baths prior to metal finishing, but also 
for large scale pickling operations con- 
cerned with scale removal from hot 
rolled strip and steel forgings, stamp: 
ings. and castings, it is claimed. 


Periodic Reverse Plating 
Electronic Relay 


Platers Research Corp., Dept. MF, 
59 E. 4th St., New York, N. Y. 


Production of a low cost electronic 


relay timer for periodic reverse curren! 
plating is announced by the above rm. 
The periodic reverser may be <on- 
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fer. Its 


Stained by 


ither to a generator or recti- 
capacity is 10 amperes on the 
ine. Plating time cycle is up to 


nected 


plating 
%) seconds while reverse plating cycle 
ime is up to 5 seconds. Any combina- 
tion o! direct and reverse current tim- 
B ing within these ranges may be ob- 


simple adjustment of two 
contro! knobs. 

A switch is provided to turn off peri- 
odie reverse and permit only conven- 
ional plating if desired. An additional 
stand-by switch is provided so that 
where plating is interrupted the unit 
remains ready to operate thus elimi- 


Snating the usual warm up period re- 


quired by all electronic equipment. 
This small inexpensive unit will en- 
able platers to experiment with peri- 
odie reverse plating which has aroused 
wide interest. The process is said to 


F increase rate of plating, increase the 


density of metal deposited, improve 
brightness of plate, allow heavier de- 
posits, decrease porosity and provide 
better metal distributions. Some of 
these claims have already been con- 
firmed by various investigators, ac- 
cording to the manufacturer. 

Platers Research Corp. also manu- 
factures Dr. Pan’s control systems for 
the analyses of plating solutions, bright- 
eners for barrel nickel plating, stand- 
ard reagents, and fine chemicals. 


“Kube-Kut” Sawdust 


Michael Wood Products, Inc., 625 
Midland Ave., Dept. MF, Garfield, N. J. 


The above firm is offering the metal 
industry a newly developed “Kube- 
Kut” (cube-cut) sawdust intended pri- 
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February, 


Special Magnus Cleaning Machine 


Doubles Output with Half the Labor 


The 412 component parts of a famous vacuum cleaner are now all cleaned 
in this special seven-stage Magnus Cleaning Machine. Greasy. dirty parts are 
loaded on conveyor racks and passed through the machine. The first two stages 


Is Sludge Cramping 
Your Oil Burning Style? 


If you burn heavy oil in any of your 
heat operations where steady heat in- 
put and accurate temperature control 
are essential, you need Magnus Clerex 
to prevent sludge troubles. A concen- 
tration of a few drops per gallon of 
oil, maintained in all new oil charged 
in your storage tanks, will prevent 
sludge from forming. 

A slightly heavier concentration in 
the oil of any badly sludged tank will 
dissipate the sludge throughout the oil 
in a completely burnable condition. 


provide precleaning in Magnusol 
(Emulso-Dip process and draining). 
The next stage knocks off loosened 
dirt with a 40-lb. pressure cold water 
spray. The fourth stage is a spray wash 
in mild Magnus alkaline cleaner at 
180° F.. followed by a hot water spray 
rinse. Step six is a cold air blast to re- 
move clinging water particles and pre- 
vent spotting. The final stage is a 
drying chamber at 200° F. Parts are 
then conveyed to the painting or plat- 
ing operation. 


NEW CLEANING IDEAS 
For Further Details Write Magnus 


For Highly Flexible Utility Cleaning . . . 
investigate Magnus Aja-Dip Cleaning Ma- 
chines. Speedier and better cleaning than 
by any other method. Made in types and sizes 
to meet your particular requirements. No. 76 


New Combination for Removing Slushing 
Oile . . . Liquid Heavy Duty Magnus Alkaline 
Cleaner 61K is highly effective in the removal 
of slushing oils. But when you add just !4 oz. 
per gal. of NXL—the Magnus super wetting 
agent—you add greatly to the cleaning speed 
and quality of the solution. No. 77 


Ask for Details on Magnus Water Wash 

for more effective operation of water curtain 

for paint spray booth systems. Eliminates 

foaming and clogging troubles. due to free 

paint in the curtain. No. 78 


When You Want to Remove Tripoli or 
Rouge, turn to Magnus #7. Equally effective 
on jewelry, nickel silver, silverware and | 
aluminum. No. 79 


1948 


Under 
method, parts were not anywhere 
nearly as well cleaned, and eight men 
were required for the job. With the 
Magnus Machine, four men turn out 
twice the former output, with almost 
complete elimination of rejects due io 
poor cleaning. 


the former hand cleaning 


Barrel De-burring Offers You 
Worthwhile Savings 


If you do volume de-burring. par- 
ticularly on work involving close tol- 
erances, the superior result’ achieved 
by using a suitable lubricant is worth 
investigating. Some really remarkable 
economies have resulted from the use 
of Magnus solvent soap lubricants 
carefully fitted to the individual parts 
to be de-burred. 

Magnus Chemical Company. 11 
South Avenue. Garwood, N. J. In Can- 
ada — Magnus Chemicals. Ltd.. 4040 
Rue Masson. Montreal 36. Que. Serv- 
ice representatives in principal cities. 


IN METAL CLEANING IT'S 
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Accurate Grades... 
lron Particles Removed 


Exolon Aluminum Oxide Abrasives are 
available for polishing all types of — Exolon RST Polish- 


ing Grains. 


Photomicrograph of 


metals. 

The special production facilities at the new Exolon 
plant provide unsurpassed uniformity of grading (size 
and shape) in all standard sizes; thus assuring fast and 
satisfying polishing results. 

Due to its greater freedom from magnetic particles, 
Exolon is a more efficient grain for polishing stainless 
metals...a safer material to use since ferrous materials 
will not become embedded in the surface. 

Write for Exolon’s folder on polishing procedures and 
recommendations. 


THE EXOLON COMPANY 


945 E. Niagara St. 


Tonawanda, N. Y. 


marily for drying and polish,» 


metals and other materials, wit!, ,; helg 
the advantages commonly recog). jy yee 
ordinary types of wood flour, \us thy T 
added advantages so obvious in <\ch , is $ 
type of cut wood flour. aval 
“Kube-Kut” (this term is » copy. der. 
righted expression characteri-\ic 4; ped 
cube- cut wood flour intended dy. 
ing and polishing purposes) is s),ecial)y 
made from green Maple sawdust 4 I 
logging operations, properly “screened” 
(mechanically sifted to insure uniforp. D 
ity in particle size), elimination ,; sie 
bark, and dried in a uniformly heate; c 
rotary dryer and again screened to ob. hoo 
viate fine particles. ers 
The absence of the elongated slivers he 
makes this material easy to shake free 
from products treated with it, as in the 
ease of drying and polishing opera. 
tions. “Kube-Kut” does not pulverize 
readily in tumbling processes, creating 
no films on the surface of the material 
dried and polished, it is claimed. Ty 
further insure clean, dust-free “Kube. 
Kut” sawdust, the burlap bags are 
cleaned by means of compressed air 
before filling. “Kube-Kut” sawdust is 
available in a variety of meshes to suit 
individual needs, and is packed in 5) 
lb. bags. 
Illustration shows the new “Kube. 
Kut” sawdust compared with ordinary 
material. 
the 
Bench Grinder tur 
The Standard Electrical Tool 
2503 River Road, Dept. MF, Cincin- ‘ 
nati 4, O. ee 
This bench grinder is equipped with J we 
1/3 H. P. 3600 R.P.M. totally en- an 
closed motor for 110 volt, single phase, 
50 or 60 cycle and can be furnished to 
order for 220 volt single phase, and ten 
Co 
Sti 
pr 
zit 
mi 
feet of three conductor No. 16 rubber in 
covered cable with two prong attach: 0 
ment plug, one wire for ground. The tic 
safety type enclosed guards each have Ji to 
exhaust outlet, adjustable spark breaker re 
and work rest. A double pole toggle ve 
switch conveniently located in the !ase. to 
The machine is furnished with two 01 
6”x 34"x 14” grinding wheels. The dis pl 


Manufacturers of SILICON CARBIDE and ALUMINUM OXIDE ABRASIVES tance between wheels is 16” and the 
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of B® peight to center of spindle is 634”. Net 

of weight 60 lbs. 

‘. The price of this machine complete 

he , $49.50. Safety glass eye shields are 


"i available at $3.00 per pair and to or- 

der, can be assembled with a floor 
PY pedestal at $21.50. Pedestal has tool 
. tray with removable. water pot. 


ry: 
ly Lead Anodes Equipped with 
> Cast Copper Hook = 
a Division Lead Company, 836 W. Kin- peor 
of -ie Street, Chicago 22, Ill., Dept. MPF. = 
led Development of cast copper arrode 
Ib- hooks, which are claimed to be the 
frst ever used, is announced by the 
ers above firm. 
ree 
the 
ra: 
ize 
ing 
als 
To 
be. 
are 
alr 
is 
uit 
Safe on any surface 
be- 
os Used on Diveo 71-Point Lead An- ce 
odes, the cast copper hooks double There's one metal cleaner that 
the current carrying capacity and just doesn’t fall down on the job. 
further increase the great overall effi- | That’s Wyandotte Metal Cleaner No. 38. 
ciency made possible by the 71 throw- This balanced product can solve 
practically all the cleaning needs of the 
The cast design ‘Tetains the special average plant with economy and efficiency. 
shape which facilitates handling as 
ith well as assures efficient conductance Wyandotte Metal Cleaner No. 38 is all-soluble. It dissolves 
ve and secure bonding to the anode body. quickly, rinses easily and completely. It is designed to correct water 
Wet rapidly ... give long life solution. 
ten i It is inhibited to prevent corrosion of the metal being treated. 
Cadmium 
The Mitchell-Bradjord Chemical | Wyandotte Metal Cleaner No. 38 is being used successfully 
Company, 2446 Main Street, Dept. MF, | for electro-cleaning of ferrous metals, as well as copper and brass. 
| Stratford, Conn. It is a proven reverse current cleaner for zine-base 
Announcement is made of a new | die-castings. It is giving satisfaction when used in electro- 


process for applying to zinc plate, — 
B zinc alloys (die castings), and cad- | 
mium plate, an attractive black finish. _ 
This finish is applied by immersion 
ber in the BLACK MAGIC Zinc Black Let your Wyandotte Representative tell you more about the advantages 
solution, resulting in a chemical reac- | : 
j tion with the zinc or cadmium surface 
ave to produce a glossy black finish. The 
reaction is quite rapid, resulting in a 


cleaning baths on hand-operated, semi- and full-automatic line . 
in still-cleaning solutions . . . in tumble barrel equipment . . . 


in pressure spray and rotary type metal parts washing machines. 


of Wyandotte Metal Cleaner No. 38. He’s always at your service. 


gle very short immersion time of from one | 
ase, to two minutes for zinc and zinc alloys; 
two 


or three to five minutes for cadmium d. 
dlis- plate. olfe 


7 | WYANDOTTE CHEMICALS CORPORATION REG. U.S. PAT. OFF. 
he resultant finish 1S claimed to | WYANDOTTE, MICHIGAN e¢ Service Representatives in 88 Cities 
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PRD 


For Faster, Easier 


To assist you in lower- 
ing your spray booth 
maintenance cost, 
Detrex Corporation 
announces its new 
development — Triad 
PRD. 


Triad PRD is a coating material used on the side 
walls of both wet and dry spray booths-for pro- 
tection against paint overspray. 


It may be applied by brush or spray gun without 
fire or health hazard. It dries to a dustless, white 
film. 


The PRD coating and overspray are easily 
scraped off without previous soaking; and paint 
adhering in a solid film can be peeled off in 
sheets. The walls are also readily cleaned by 
hosing with hot or cold water. 


Detrex paint deflocculants are also available to you for con- 
ditioning paint overspray in water-wash booths. Write for full 
details on Detrex cost-reducing spray booth compounds. 


bbegreasers Solvents Spray Washers ¢ Alkali and 
Emulsion Cleaners ¢ Processing Equipment 


have many desirable charac‘ 
included in which are the fo lowing 

(1) Abrasion resistance: |; js y., 
being used as a finish on movi. 2 parts 
or parts which are subject to  onstay 
abrasion and pressure. 

(2) Resistance to most alkals, acids 
and organic solvents. 

(3) Attractive glossy black finis 
Adds eye appeal to the finished prod. 
uct at low cost of application. |, 
now being used on zine die cast to, 
machine parts, recorders, camera parts 
etc. 

(4) Tenacious bond for subsequer 
application of paints and enamels 
As short an immersion of 30 second 
in the BLACK MAGIC Zine Black s. 
lution has provided a satisfactory pain; 
bond. Silk screening of trade name 
and slogans on ¢the Zine Black finish 
has also worked well in the field o 
production runs. 

(5). Minimum tank equipment r. 
quired: A plain steel tank is used {or 
the processing tank. If cleaning and 
rinsing facilities are already available 
it is only necessary to install one sted 
tank for the BLACK MAGIC Zin 
Black Solution. 

Finished samples are available upo 
request and manufacturers are invited 
to send samples of their own items {01 
the application of BLACK MAGIC i 
order to see and evaluate the finish fo 
their own requirements. 


Acid-Proof Brush 


The Eraser Company, Inc.. 


cuse 2, N.-Y., Dept. MF. 


Developed for use by industrial 
users of acids for cleaning operations 


this new acid-proof brush is av ailable 

The brush is made with a soft tw’ 
of “FybRglass” solidly imbed: led in 
wood of conventional 
When wet, the Fy bRglass becomes so! 
and pliable in the same manner * 
ordinary brushes, it is claime od. The 
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brush may be used in any acid that 
does uot affect glass—nitric acid, 
woldering fluxes, chromic acid, chloride 
of iron, etc. Any manufacturer using 
acids for cleaning purposes may se- 
cure a brush on a trial basis. The acid 
brush illustrated measures 3” in width, 
.” in thickness and has bristles ex- 
tending 242” from the handle and 
retails for $10.00. Other sizes of acid- 
proof brushes can be made to meet 
special requirements. 


Radiation Pyrometer 
Pyrometer Instrument Co., Dept. MF, 
103 Lafayette St., N.Y.C. 
The PYRO Radiation Pyrometer has 


heen designed to meet the requirements 
for a quick and accurate method to 


| determine temperatures above 1000°F. 


by thermo-electric principles. This new 
instrument is completely self-contained 
weighs less than two pounds, is direct 
reading and requires absolutely no out- 


| side connections, lead wires, batteries 


or other accessories. PYRO Radiation 
is completely automatic in its operation 
and requires no skill or previous in- 


sight the instrument at the object be- 
ing measured and read the tempera- 
lure on its wide direct reading scale. 
The special indicator locking device 
holds the pointer at the reading ob- 
tained until a button is pushed permit- 
ting the indicator to return to is zero 
position. 

The operation of the NEW PYRO 
Radiation is based upon the’ estab- 
lished laws of radiant heat. A very sen- 


§ sitive vacuum thermocouple within the 


instrument is sighted at the object be- 
ing measured and the resultant electro- 
motive force operates a galvanometer 
| calibrated in direct degrees of temper- 
ature. The instrument is constructed 


B in a steel housing making it not only 


tugged and durable but also immune 
| ‘« external magnetic and electrical in- 
fluences, it is claimed. 
PYRO Radiation finds application 
wherever spot temperatures above 


struction in its*use, according to the . 
; manufacturer. It is only necessary to 


SIEFEN’S NEW LIQUID TRIPOLI 


BUFFING 
NU-SPRA -GLU 


Burrs REVOLVING 
USE VERY SMALL AMOUNTS 


4.1. SIEFEN COMPANY 


Pots sheng ) 


TESTED AND APPROVED BY MANUFACTURERS 
FOR BUFFING THE FOLLOWING NON-FERROUS 


% Extruded Aluminum Moldings 


*% Zinc Die Casting Plumbing and 
Automotive Hardware 


+ + 


* Nickel Silver Tableware 


Sheet Brass Parts 


Copper Plate and Parts 


Brass Die Casting Plumbing Parts 


* Manufacturers names will be furnished on request. 


AND REMEMBER— 
NUGLU is a liquid 


cold glue for setting up 


5627 LAUDERDALE ° 
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The Siefen spray gun is 
ally designed for 


ci 
polishing 


setting UP 
wheels. 


SIEFEN COMPANY 


DETROIT 9, MICHIGAN 
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Ingenious New 


To Help You 
Simplify Shop Work 


Technical Methods 


Metal Turning Made Easy 


with New Simplified Tool! 


A new tool called “Tru-Turn” makes possible 
the conversion of drill presses, woodturning 
lathes, or grinder stands into tools that will 
turn and cut-off steel, bronze, copper and alu- 
minum. The “Tru-Turn” tool, shown above is 
mounted on a Buffalo Drill Press, Spindle Size. 


The “Tru-Turn” tool is easy to operate and cuts 
and turns bar stock of steel, bronze, copper and 
aluminum measuring %", %” and 4". Its 
built-in micrometer permits adjustments that 
give tool-room accuracy of 1/1000 of an inch. 


Small tool shops as well as all types of repair 
shops and garages find the “Tru-Turn” ideal 
for cutting long pieces of bar stock into desired 
lengths. Also, home craftsmen are able to pro- 
duce accurate, highly finished precision- 
machined parts from metal even without pre- 
vious training. 


Accurate, precision work is also easier to do 
when tension is relieved by chewing gum. The 
act of chewing seems to make the work go 
easier, faster—thus helping on-the-job effi- 
ciency. For these reasons Wrigley’s Spearmint 
Chewing Gum is being made available more 
and more by plant owners everywhere. 


You can get complete information from Mill- 
holland Screw Products Corp., 132 West 13th 
Street, Indianapolis 2, Ind. 


Tru-Turn Tool 


AC-56 
METAL FINISHING, 


1000°F. are to be measured {Uickly 
and accurately such as in all : pes of 
furnaces, forgings, fire boxes. \ |ys 
torts, etc. 
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New Odorless, Clean Inhibi)or {o, 


Sulphuric and 


Acids 
Enthone, Inc., 442 Elm Stree. Nox, 
Haven, Conn., Dept. 
The development of Entho:. 
bitor No. 9 has been announe:|, This 


is a liquid inhibitor that 
readily in acid solutions. The many. 
facturer states that this inhilitor jg 
very useful where exhaust vertilatioy 
is not available, as it is conipleteh 
odorless. Another feature is its jnhj. 
biting action in both hydrochloric ang 
sulphuric acid solutions. In s lutions 
of both ‘hydrochloric and sulphuric 
acids, the inhibjting action js oye 
90% and in some casés rangine up to 
98%, it is claimed. 

The inhibitor dissolves cleanly jp 
the acid solution leaving no sludge or 
residue, as do many inhibitors. Acid 
solutions, therefore, are easily rinsed 
off the work. 

The inhibitor is available as a liquid 
which dissolves very readily in the 
pickling solutions. The inhibitor is suit- 
able for use in both cold and hot 
pickles. Bright surfaces are left bright 
after pickling operations, the result 
being an improved product when sim 
ple pickling is done, or a better base 
for plating or hot coating. 


Safety Goggles 


American Optical Co., Southbridge, 
Mass., Dept. MF. 

A new lightweight, comfortable 
safety goggle featuring an_ all-plastic 
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jrame \ ith a single plastic acetate lens 
hich provides maximum vision is 
announced by the above firm. 

The new AO 607 safety - goggle is 
recommended for wear directly over 
eves or over spectacles for frontal pro- 
tection against flying particles on jobs 
such as machine work, hand tool op- 
erations. chemical and physical labora- 
tory work, bottling operations, spot 
welding and light grinding, chipping 
and riveting. 

The design of the durable brown 
plastic frame is such that it provides 
unobstructed side vision, excellent 
frontal protection and smart appear- 
ance. No metal touches the skin. 

The single plastic acetate lens in 
creen or white color, conforming to 
high safety standards, is easily replace- 


able. 


The metal temples, enclosed in ace- 
tate to prevent corrosion, are easily 
adjusted and hold the goggles snugly 
without irritation, it is claimed. 

Each goggle is supplied with a lea- 
therette ease. 


Multiple Spindle Grinding- and 
Polishing Machine 


Excelsior Tool and Machine Co., 
3100 Ridge Ave., Dept. MF, East St. 


Louis, Mo. 


Recently announced by the above 
firm is a new type multiple spindle 
high-speed ball bearing grinding and 
polishing .machine. These machines 
are designed for automatic polishing 
and grinding of flat and semi-flat sur 


F faces. Illustrated is a model being used 


for finishing stove tops. The improved 
design of these machines is the result 


Sof many years experience in the field, 


and incorporates high speed grinding 


s wheels which are claimed to cut faster, 


last longer, and generate less heat, re- 
sulting in fine finishirg at low cost. 


ON A PIN-POINT 


Over a Thousand Amps per 


Square Foot 


WAGNER-TIEDEMAN RECTIFIERS 


DELIVER THE GOODS AT LOW 
COST BECAUSE: 


1. Installation is simple and flexible. 


single unit high amperage systems. 


2. Feed lines smaller. Light in weight, easily 
handled. No costly foundations. Utilize vertical, 


rather than horizontal space. 


3. Anyone can service. Everything visible. Parts 
and service in 24 hours. Eliminate entire plant 


tie-ups. 


4. Produce low voltage high amperage Direct 
Current from Alternating Current source for less 


money - with complete satisfaction. 


Cells will handle momentary over- 
load up to 1000% of normal. Over 
4300 sq. in. effective rectifying area. 
Three 40-watt cooling fans. Two- 
winding transformer. 6v at 
amp; 12v at 750 amp. Write today 
for our new engineering memoran- 
dum for full specifications and 


operating details. 


METAL FINISHING 
EQUIPMENT 


Detroit 3, Michigan 


POLISHING AND 
PLATING MATERIALS 


Power 
may be concentrated where needed, eliminating 


418 Midland Avenue 


1500 


TUlsa 3-0100 


Included in the equipment provided 
with these machines are heavy safety 
wheel hoods and an efficient dust col- 
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lecting system, as well as totally en- 
closed dust proof ball bearings, fan 
cooled motors, magnetic swtiches, and 
push button controls. 


Plating Barrel 


_ The Wico Metal Products Company 
of 23142 Sherwood Ave., Van Dyke, 
Mich., Dept. MF. 


This company announces the devel- 
opment of a new line of plating bar- 
rels, incorporating many exclusive fea- 
tures, including a spiral type plating 
cylinder without a cover. It unloads 
automatically by changing the direc- 
tion of rotation of the cylinders. Ti 
has the least number of working parts 
of any plating barrel being marketed 
today, it is claimed. The barrel and 
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chambers, refrigeration relate) at 
types of equipment. 
T The announcement states the 
HE Addressograph, a “household word” in many an office where | has facilities for accurately controllin thr 
volume billing, volume addressing, volume accounting is a problem, 
2 finishes the myriad of precise, fast-moving parts beneath its handsome | temperature and relative —humidit 
ss exterior with DU-LITE Black Finish. within a working chamber having si 7 
a Not only does DU-LITE provide a lasting, oil-absorptive finish, but the _ clear space 18” x 18” x 18”. The man — 
ie DU-LITE process removes the microscopic burrs that exist even on facturer claims that the tepiperatur tern 
ae highly polished bearing surfaces and gives the parts a necessary fric- | aL: : P and 
tion-freeness that permits the high-speed, dependable operation for within the chamber in the regular 
which Addressograph is famed. model can be varied over a range fron = 
DU-LITE can meet your finishing problem as successfully: as it’ has | plus 20 degrees to. phis 20K) degrees ple 
met Addressograph’s. Call or write for descriptive literature. A F. An extension of this temperatur off 
: hee engineer will gladly demonstrate what DU-LITE can range is available when desirable. Th ye 
The qed, maximum rate of temperature chang 
ee Addressograph-Multigraph Corporation. is 20 degrees F. per minute. When the rem 
a . : desired temperature is reached, it can 
e 110 River Road . . . Middletown, Conn. plus or minus 2 degrees F, it is claime! 
The relative humidity can be con 
| trolled above or below ambient, at: 34 
minimum wet-bulb temperature of 5} Dey 
drive are a self contained unit, there. degrees F. An extended surface dry: D 
fore it can be used for cleaning and expansion coil is used to lower the par 
carried through the complete plating temperature or relative humidity, ir 
cycle. The spiral shaped cylinder adds dependently. 
many desirable features. Nesting is Standard models are equipped ‘0! 
avoided as they are automatically operation on 115 volt, 60 cycle, sing 
: broken up when they cascade over the _ phase current, but may be had to op 
- spiral giving a uniform plate in less erate on 230 volts when desired. _ 
. time than ordinary plating barrels, ac- Close control is provided throug! 
‘ cording to the above firm. - . accurately calibrated thermostatic él 
:. ments and dial-type temperature int! 
Temperature and Humidity Unit cators. 
Tenney Engineering Co., 26 Ave. B, 
Newark 5, N. J., Dept. MF. Electroplating Pulse Selector 
A new, self-contained laboratory Hill Cross Co., 22 Spruce St.. 
testing unit has just been announced York 7, N. Y., Dept. MF. % 
by the above company, pioneers in the Designed to have universal! applic 
development and manufacture of auto- _ tion in electroplating production or ™ 
matic temperature, humidity and pres- search, the Hill Cross Pulse Select! 
sure control equipment, stratosphere permits periodic switching 0! a 
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a 
MI 


direct current. Two synchronous- 
motor timers are coordinated to ac- bs 
wate instantaneous changeover be- 
tween paired power circuits. Each tim- 
er ma) be set, individually and on a 


permanently calibrated dial, to close 


its circuit for any time between 3/4 and ye 
15 seconds. A toggle switch turns the 

unit on and off, another reverses the 

direction of alternate pulses, and a COATING 4 t0 | 


third selects continuous or pulsing cur- 
rent. Terminals are provided for en- 
tering one of the power circuits. A 
resistor or rheostat may be connected 
across them to make alternate pulses 
at higher or lower curren, in either 
direction. With the terminals open the 
unit operates as a periodic interrupter. 
By connecting a transformer or vari- 
able frequency alternator, still other 
combinations are possible. 

The smallest unit, rated 50 Amperes 
at 15 Volts D.C., is enclosed in a wall- 
mounting steel cabinet.14"x14"x5” with 
access to the timers and_ switches 
through a small door on the front. Bus 
from the power source connects at the 
top and the controlled power appears 


report two users of 
Unichrome Rack Coating 203 


A well-known company tested 203 rack-protee- 
tion against a coating they had been using. 
Racks were worked through the same full-auto- 
matic zine cycle, at the same time. After 144 
hours, there was still no change in Coating 203. 
But its running mate had begun to blister and 
peel in 36 hours. In another plant, 203 allowed 
only mild treeing after 12 weeks—as against 
complete failure of another coating in 3 weeks. 

“Never have seen anything like it.” the first 
plant reported. And this is just about what we 
hear daily from platers—-who find extra ser- 


Ig . vice from Rack Coating 203 in ever rocess 

on bus terminals at the bottom. Ex- 

‘ from anodizing to zine plating. Its a tough 

tur ternal circuit terminals are at one side air-drying coating—-economical and easy t | 
: £ “COTM Ca ad seus) o 

ular and the 110 Volt 60 cycle supply enters a oa ee en work with. Write your nearest UC office today 

on the other. Similar units are sup- 

TON for more service after the others fail. or Tull data. 

* ylied with an additional timer to shut 

ees 

an off current at a preset interval after 


Th starting by external push-button. Vari- 
ous timing ranges and any higher cur- 


th rent capacity can be furnished. : H R 


Adhesive Gauze Tape for 
Trade Mark Reg. U.S. Pat..Off. 
Worker’s Fingers 


Modern First Aid Necessities Co 
con Mode UNITED CHROMIUM, INCORPORATED «51 €. St., New York 17, N.Y. 
37 W. Randolph St., Chicago, Detroit 7, Mich. Waterbury 90,Conn. Chicage4, + Dayton2,Ohie + Los Angeles 13,Cal, 
t 33 Dept. MF. 
dri- Designed to protect fingers or other 
the parts of the hand from painful skin 
“ burns, bruises and other injuries, a plied several times a day if necessary. | 
bs special adhesive gauze tape is an- This is advantageous in cases where : 
nele nounced for use by factory workers in the items being handled must be kept 
s practically every field. Called Gauztape, clean. The gauze provides a comfort- "i a 
it is actually a combination of gauze able protective cushion and because of 
ugh and tape, and is so treated that it ad- its adhesive qualities, the wrappings 
ele heres only to itself without leaving re claimed to remain securely fixed. 
nd gummy deposits on the skin. It is oil The material is supplied in rolls | 
resistant. Strips of the tape may be inch wide and 15 yards long, 2 inches 
applied to the fingers in a jiffy, thus wide and 10 yards long, or cut to size 
P helping to solve the glove problem. In Upon request. 
Nee most instances, as soon as holes are y 
worn in glove fingers, the gloves are Dewpoint Apparatus 
lice discarded. With Gauztape, only the Pittsburgh Lectrodryer Corp., Dept. 
} Te parts of the hand to be protected are MF, P. O. Box 1766, Pittsburgh, Pa. 
on taped, and because of the low cost of To meet a growing need in a wide 
con 


each roll, new protectors may be ap- range of industrial and research fields 
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Five kinds of Durco equipment de- 
fend your anodizing installation against 
corrosive attack. This equipment is self- 
protected by the alloy of which each unit 
is made, Duriron: 


Duriron is a Durco iron alloy containing 
approximately 14.5% silicon. This ele- 
ment gives it an extremely high resistance 
to sulfuric and chromic acid and to a 
wide range of other corrosives. Duriron’s 


REASONS WHY 
THIS ANODIZING SET-UP 
Ey, STANDS UP AGAINST CORROSION 


_ DURCO EQUIPMENT FOR ANODIZING 


MODEL 40 DURCOPUMPS — With 
capacities up to 2000 GPM for 
heads up to 230 ft. 


. DURCO NO, 4 HEAT EXCHANGER 


—4C cooler, capacity 45,000 to 
90,000 BTU per hour. Multiple 
units in either series or parallel 
arrangement, if additional capac- 
ity is required. 


. DURCO Y VALVES—Full opening 


with nearly straight flow. 


- DURCO SPLIT FLANGED PIPE 


AND FITTINGS—in sizes from 1°‘ 
to 8°’ 1.0. Larger diameters made 
to order. 


DURCO TANK OUTLETS—For 


either thin or thick wall tanks and 
for flanged or lead pipe con- 
nections. 


corrosion-defeating abil- 


is permanent and 
uniform throughout. 

CORROSION RESISTING I 

ALLOYS & 


Durco Adv. 26-GM 


THE DURIRON COMPANY, Inc. 
"DAYTON 1, OHIO, U.S.A. 


For complete information on all of 
above types of 
Durco equipment ask 
for Bulletin Folder R. 


for a simple, inexpensive device for 
measuring the moisture content of air 


and gases at approximately atmos- 
pheric pressure, this company, manu- 
facturer of dehumidification equip- 
ment, is now manufacturing a 
apparatus. 

The company’s research 
points out that the results obtained 
with the apparatus compare satisfac- 
torily with more complicated and ex- 
pensive methods for the determination 
of moisture content. 

The Lectrodryer device is less likely 
to result in error than the wet and dry 
bulb method of moisture determina- 
tion, particularly at dewpoints below 
zero degree C., it is claimed. 

Selling at less than $20, the appar- 
atus consists of: 1—An outer con- 
tainer with inlet and outlet connec- 
tions and a glass window. 2—An inner 
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container having a_ highly 
outer surface visible through 
dow. 3—A thermometer. 

To determine the dewpoint pera. 
ture a small sample of the ¢.~ ty }, 
tested is passed through the o, 
tainer while a mixture of cru.) 
ice and acetone is stirred in {| 
container. The stirring is diye 
the thermometer. As the ten)» 
drops as a result of the stirring th 
polished surface of the inner | impart. 
ment is closely observed throvch hy, 
glass window. At the first indicatioy 
of dew or moisture on the polished 
surface of the inner container the tem. 
perature is read from the thermometer. 
This dewpoint temperature is 4 reasop. 
able accurate indication of the mois. 
ture content of the gas or air 
test. 

Use of the acetone and dry ive mix. 
ture makes possible the quick check. 
ing of dewpoints as low as minus 76 
degrees C. 

Users. of the device are furnished 
complete directions to insure the | 
possible results. 
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Resistant Gearless 
Pumps 


Eco Engineering Co., 12 New \ ork 
Ave., Newark 1, N. J. Dept. MF. 


A new line of gearless pumps for 
general industrial use, has just been 
announced by the above company. 

Based on the successful principle of 
gearless pumps, which have been in 
use in the marine field for the past 
twelve years, the newly designed pumps 
include several special features and 
improvements which are claimed to 
make them ideal for the handling of 
practically all types of liquids. Chief 
among the improvements is their new 
double impeller design which gives a 
strong flow against pressure. 

Bodies are available in 
steel, monel and bronze to meet a wide 
range of industrial conditions. Body of 
pump is stated by the manufacturer to 
last indefinitely. Every wearing part 
of the pump can be replaced. if neces 
sary. All pump parts which come in 
contact with the liquid handled can be 
adapted for that special purpose. 

These new line of pumps are said to 
be adaptable for nearly every t)pe 0! 
liquid handling including acids. s0l- 
vents, oils, etc. They are available in 
1” and 14” sizes, capacities from one 
to twelve gals. per minute varying with 
pump speeds and _ pressures. 
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Low-Cost-Gas Generator 
Vapofier Corporation, 103160 S. 
Throop St., Chicago 43, Ill., Dept. MF. 
Latest improvements of Vapofier, a 
compact unit producing safe, low-cost 
gas from fuel oil for all types of in- 


dustrial ovens and furnaces—are fool- 
proof alignment of parts, improved 
appearance and less weight, it is 
claimed. All of these advantages are 
gained by a new streamlined, cast- 
aluminum chassis, which facilitates 
periodic attention. 


Used as a gas “standby” because of 
its quick switchover to gas without 
interruption of flame or change of 
flame quality, users report reduced fuel 
costs, Many reporting savings up to 
5) per cent over manufactured gas, 
according to the manufacturer. Now 
used in 84 industries, Vapofier auto- 
matically maintains constant pressure 
and air-gas ratios from a reducting to 
an oxidizing flame, with few moving 
parts, 


Transparent Oxide Coat on 
Aluminum 


, Technical Processes Division af Co- 
‘onal Alloys Company, Philadelphia 
29, Penna., Dept. MF. 

| The Anonizing Process is a simple 
immersion method of protecting alu- 
minum surfaces and yet maintaining 
ts natural color. Aluminum that has 
been etched or mechanically or elec- 
trolytically or chemically polished as 
well as aluminum as furnished by the 
mill. can be treated by this process 
without noticeably changing the ap- 
pearance, it is claimed. 


rhis coating resembles an anodized 


of plating employees. 


Kirk & Blum Engineers can design a system 
that will keep fumes OUT . . . production UP, 
Write for descriptive booklet 
“Fan Systems for Various Industries.” The Kirk U 


in your plant. 


& Blum Mfg. Company, 2859 Spring Grove 


Ave., Cincinnati 25, Ohio. 


FOR CLEAN AIR... THE INVISIBLE TOOL 


KIRK’ 


FUME CONTROL SYSTEMS 


coat (aluminum oxide) but it is more 
compact and it is quite protective, at 
the same time being transparent, ac- 
cording to the above firm. 


Practically all of the alloys of alu- 
minum respond to this treatment. The 
coating resembles a clear glaze, al- 
though it is not brittle. On some al- 
loys, such as those containing substan- 
tial amounts of silicon, the surface of 
the metal darkens slightly, but after it 
is coated it has a glazed-china effect. 

Anonized coats are claimed to have 
good abrasion resistance and _resist- 
ance to smudging, oxidizing, finger- 
marks, ordinary handling and high 
temperatures. 
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A, old, inadequate fume removal system has 
been put in the shade by a new KIRK & BLUM 
Engineered System installed in the pickling and 
plating rooms of the Troy Sunshade Co. Indi- 
vidual hoods sweep a curtain of air across each 
fume-producing tank, pick up irritating fumes 
before they can effect the efficiency and health 


* Fumes out... 


AT TROY SUNSHADE CO., TROY, OHIO 


Fume exhaust and blower en- 


closure. Note clean, compact 


lines. 


The process consists of immersing 
into the hot 
Anonizing solution for a few seconds 
The 


equipment can be ordinary steel and 


the cleaned aluminum 


to a few minutes, then rinsing. 


many items can be handled in batch, 
as in baskets. 

Many articles can be treated as low 
as one-fifth cent per square foot o! 
area processed. (estimated cost of 
Anonizing solution) according to the 
firm. 


Another feature of this transparent 
protective coating is that it is an excel- 
lent base for paints and lacquers. Sam- 
ple parts will be processed without 


charge. 
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Threadless Malleable Pipe 
Fittings 

Stanley G. Flagg & Company, Inc., 
of Philadelphia, Pa., Dept. MF. 

Flagg-Flow malleable pipe fittings, 
the first threadless malleable fittings 
made for brazed pipe joints, have been 
introduced to industry by the above 
firm. 

In announcing the new development 
the company claims thai the revolu- 
tionary threadless fitting simplifies any 
piping layout and makes it possible to 
join steel or wrought iron pipe without 
threads and without welding by a braz- 
ing method any competent pipe fitter 
can use. 

Claimed to be the first joint ever 
produced that opens the way to reduc- 
ing the wall thickness and weight of 
pipe, it enables the use of plain end 
pipe, thereby eliminating thread cut- 
ting which otherwise would weaken 
the pipe wall by reducing its thickness. 
These fittings also afford 30 per cent 
less weight than the same kind and 
size of threaded fitting, because of 
the absence of the chamber, and makes 
possible the use of lighter weight pipe 


throughout the system, according to 
the manufacturer. 
Designed for brazing to standard 
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RANDALL MFG. CO., INC. ¢ 410-412 E. 93rd ST. 


black steel or wrought iron pio, 
new fittings are currently made |», sie, 
up to and including two inches which 
comprise a large portion of th: 
now installed. 

Complete freedom in piping |ayoy 
is claimed -through use of Flag 
joints, as extensive application tes. 
have demonstrated there is no troyle 
with tight, inaccessible spaces, or wit} 
distortion strains in forcing fittings 
face properly by wrenching thein into 
position. 


piping 


12 Volt Rectifier for Barre} 
Plating 


Bart - Messing Corp., 45° Morgay 
Ave., Dept. MF, Brooklyn 6, N. Y. 

The Bart-Messing Corp. engineering 
staff has just designed a 750 ampere. 
12 volts selenium rectifier that was 
specifically made for the barrel-plat- 
ing industry. Barrel platers can nov 
use the exact type of rectifier for their 
specific requirements without being 
obliged to compromise with larger and 
more expensive units. 

This unit is equipped with tap switch 
control from 9 to 12 volts, for use in 


RAMCO 


YOUR GUIDE TO 
HIGHLY SPECIALIZED 
ENGINEERING 
EXPERIENCE IN: 


DEGREASERS 


LIQUID + VAPOR + SPRA 


TANK 


ing agitator system. 


ANODIZING 


Complete with a bal- 


anced heating, cool- 


Built in exhaust ducts. 


DESIGNED 
ANY HORSEPOWER 


 DRIERS 
SAWDUST + BLAST 
INFRA-RED 


FULLY AUTOMATIC 
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the operation of one or more barrels, 
depending on the size and load. It is 
economically priced and a minimum 
expense to operate, it is claimed, with 
a full load operating efficiency of 77%. 

Conservatively designed selenium 
elements have approximately 310 
square inches of rectifying area per 
100 amperes, triple impregnated for 
corrosion protection. 

Equipped with ball bearing fan, 
large Weston Meters and Shunt, and 
doors for easy accessibility, the spe- 
cially engineered, heat treated trans- 
former, will withstand high tempera- 
tures and corrosive atmosphere, ac- 
cording to the manufacturer. 

Engineered for positive protection 
against ventilation restriction, the 
rectifier will automatically shut off if 
air intake is blocked. 

The cabinet is made of sturdy sheet 
metal, mounted on ball-bearing casters 
for quick mobility. Dimensions: 56” 
x 22° x 24”. Input 200-220 volts 3 
phase 60 cycles or 400-440 volts 3 
phase 60 cycles. 


Business Items 


Dr. Kahan Joins Lea 

The Lea Manufacturing Company is 
pleased to announce that Dr. George J. 
Kahan joined The Lea Technical Staff 
January 1, 1948 to conduct electro- 
chemical research work. 

Dr. Kahan has been known recently 
for his activity as Project Director of 


Let COAT your racks 


We are now prepared to give 
custom rack insulation service on 
any make or type of rack, using the 
new BUNATOL Paste Insulation. For 
long insulation life and freedom from 
trouble, Paste Insulation is the lowest 
in cost-per-hour of use. Ship your 
racks to Toledo for service. 


NEW RACKS TO ORDER 


Let us figure on your new rack 
requirements, with or without insula- 
tion. You are assured of correct 
design and construction to handle 
your production on the lowest cost 
basis. Get our prices on new racks. 


BUNATOL PASTE INSULATION 


This new insulation is 100% solids and 
contains no inflammable or evaporating 
liquids. A single dip produces a heavy thick 
coating which must be baked to convert to 
the solid form. No shrinkage — No loss. 
Reduced labor cost. If you have an oven to 
bake racks you can insulate your own racks 
profitably. Write for complete data. 


NELSON J. QUINN COMPANY 


Toledo 7, Ohio 


Paste Insulation is 
thick and very 
tough and has long 
insulation life. 


member of the Research Staff of the 
U.S. Time Corporation and worked on 
chemical and materiel problems. 


the A. E. S. Research Project No. 4 on 
“The Effect of Surface Finishing on the 
Protective Value of Electrodeposited 
Coatings.” He will continue as Project 
Director until the completion of that 
Project. 


Course in Electroplating 

The Rhode Island State College has 
announced that a course in electroplat- 
ing will be given in Providence, start- 
ing Feb. 19, 1948. The course is en- 
titled “Jntroduction To The Field of 
Electroplating,” and will cover 48 
hours of instruction. This course is the 
first in a series planned as a result of 
a request from the Providence-Attle- 
boro Branch of the American Electro- 
platers Society. The purpose of these 


Dr. Kahan received his Degree as 
Doctor of Natural Science at the Uni- 
versity of Prague, Czechoslovakia. He 
later studied Polarography under the 
internationally known Dr. Heyrovsky 
in Prague for two years, and subse- 
quently for three years at the Univer- 
sity of Minnesota. 


In 1939 he joined the Research 


Staff of the Chromium Corporation of 
America. 


Since 1941. Dr. Kahan has been a 
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courses is to acquaint the prospective 
and present personnel in this important 
Rhode Island industry with the basic 
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Write today for FREE book- 
let on Degreasers and ap- 
plication with Blacosolv the 
all purpose degreasing 
solvent. 


. BLAKESLEE C€0., CHICAGO 
YORK, N.Y. 


fundamentals of Chemistry and Elec- 
tricity which are necessary for profes- 
sional competence in this field. 

The classes will be held at the Rhode 
Island College of Education Building, 
Providence 8, R. I. Students who sat- 
isfactorily complete the course will be 
granted a certificate of competence by 
the Rhode Island State College. 


Austin Fletcher Joins 
Enthone. Ine. 


F. Fletcher has been 


Austin 


ap- 
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ONE SOLVENT FOR 
ALL METALS OR 
COMBINATION OF METALS 


Now all metals or combinations 
of metals may be scientifically 
degreased with the same solvent. 
You need not pay premium prices 
for special solvents for different 
metals. The new, improved 
BLACOSOLV is the most highly 
stabilized degreasing solvent for 
use in solvent vapor degreasers. 
It can be used over and over 
again without impairing its high 
qualities. BLACOSOLYV is non- 
inflammable . . . has a low boiling 
point (188° F.) . © . Does not 
affect or stain even the most 
highly polished surfaces. 


BLACOSOLV 


DEGREASERS AND SOLVENT 


NIAGARA 


METAL PARTS WASHERS 


50, ILLINOIS 
TORONTO, ONT. 


pointed Sales Engineer for Enthone, 
Inc., 442 Elm St., New Haven, Conn. 

Mr. Fletcher will service Central 
and Western New York State includ- 
ing Binghamton, Syracuse and Ro- 
chester. 

Mr. Fletcher received his education 
in New Jersey and studied electroplat- 
ing at Mechanics Institute in Newark. 
He started in the plating industry in 
1925 with the Elevator Supply Co., 
Hoboken. For several years, he was 
a chemist with Superior Metal Co., 
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Austin Fletcher the WV 

1920. 

Bethlehem, Pa. From 193] to th tool 
date of joining Enthone, he was pla. i work 
ing superintendent for Brewer Ti. coolit 
chener Corp., Binghamton, \. Y. iron | 
Mr. Fletcher has a wide acquaintance tation 
in the electroplating industry being ay Mi War | 
active member of the A.E.S. He was Defen 
Vice President of the Newark Branch Hi ected 
of the A.E.S. and was Supreme Vice Hi boror 
President of the Society. He was one JM loying 
of the founders of the Binghamton iM ties o 
Branch which later became the Syra- i Office 
cuse Branch. velop 
Mr. Fletcher will sell and_ service Hi gation 
Enthone products for the metal finish: i occur 
ing industry in his territory. alloy 
This 

Du Pont Promotes Baker aspect 
The du Pont Company announced fm emo 
the promotion of Samuel G. Baker \ He 
general manager of its Electrochem: of bo 
cals Department. Mr. Baker had bee: held i 
assistant general manager of the ¢e- a 
aivide 


partment he now heads. 

Mr. Baker succeeds F. S. MacGreg: 
whose retirement after a 
career of 31 years was also announcet. 

Mr. Baker started working for th 
company in 1923. He left the con: 
pany six months later, but. after be 
ing graduated from the University 0! 
Washington with a bachelor of st 
ence degree in chemical engineering 
he returned in 1925 as a chemist 
the Eastern Laboratory and the Re 
pauno Works, Gibbstown, N. J. 

In 1933, Mr. Baker entered the Slaes 
Division, and four years later, we 
made director of domestic sales, ané 
later of general sales, for the High Ex- 
plosives Manufacturing Division. 

In 1943, Mr. Baker joined the Elec 
trochemicals Department directo! 
of the Electroplating Division. beco™ 


successtul 


1948 MEY 


\ | | 
vAPOR 


‘ng assistant general manager of the 
flectrochemicals Department in 1945. 
We is 45 years old and a native of Ta- 
oma, ash. 


T. G. Digges Succeeds Dr. D. J. 
WeAdam at National Bureau of 
Standards 


Thomas G. Digges has been ap- 
sointed chief of the Thermal Metal- 
‘urgy Section of the National Bureau 
4 Standards, according to an an- 
nouncement by Dr. E. U. Condon, 
Director of the Bureau. He succeeds 
D. J. McAdam, who has been chief of 
the section since 1930. Dr. McAdam 
retired on August 31, 1947. 

Mr. Digges has been a member of 
the Metallurgy Division since January 
\920, His studies on machinability, 


the tool steels, and cutting tools, and his 
‘at. MB work on thermal analysis and critical- 
‘it: HM cooling rates of high-purity alloys of 

iron and carbon established his repu- 
nee tation as a metallurgist. During World 
al War II, at the request of the National 
vas HB Defense Research Committee, he dir- 


ected an investigation of the use of 
boron as a substitute for strategic al- 
loying elements to improve the proper- 
ties of steel, and, at the request of the 
Office of Production Research and De- 
velopment he also directed an investi- 
sation of the decarburization which 
ecurred during the manufacture of 
alloy steel tubing used in aircraft. 
This wartime. work on the practical 
aspects of the use of boron in steel 
demonstrated the lack of basic infor- 
mation on the mechanism of the action 
of boron, and an investigation in this 
field is now in progress at the Bureau. 
His technical publications have been 
divided between the Bureau’s Journal 


Thomes G. Digges 


Help you do a better job 


...in less time! 


EASILY APPLIED — by brushing, spray- 


Stop-off 322 (Black) 
Extra adherence for se- 
vere cycles, including 
hot cyanides. Removed 
by dissolving in Re- 
mover 322-RA. 


ing or dipping—these tough synthetic lac- 


quers assure clean-cut edges, withstand hot 
cleaners and acid dips, and will not con- 


taminate plating baths. 


FAST DRYING—in 5 to 10 minutes, at 


room temperature. 


QUICKLY REMOVED — by peeling off or 
dissolving in remover solution, depending 


on type of stop-off used. 


Stop-off 323 (Red) 
For Chromium and 
other moderate-tempera- 
ture cycles. Readily 
peeled off at room tem- 
perature. 


Stop-off 324 (White) 
For all high tempera- 
ture solutions. Resists 
hot alkaline cleaners, 
vapor degreasers for 
limited time. Easily 
peeled off while warm. 


Trade Mark Reg. U.S. Pat. Off. 


STOP-OFF LACQUERS—Products of 
UNITED CHROMIUM, INCORPORATED - 


Detroit 7, Mich. Waterbury 90,Conn. «+ 


of Research and outside publications, 
including Transactions, American So- 
ciety for Metals; Transactions, Ameri- 
can Society of Mechanical Engineers; 
Metals and Alloys; and Metal Prog- 
ress. He received his bachelor of sci- 
ence degree from the George Washing- 
ton University in 1926. He is an active 
member of the American Society for 
Metals, has served on the Society’s 
Publications Committee, and is a past 
chairman of the Washington Chapter. 


Metal Processing Expands 

Metal Processing Co., 2344 W. Har- 
rison St., Chicago, Ill. has expanded 
their operations by purchasing the 


A-1 Plating Works, 2940 West Lake 
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Chicago 4,1. 


51 E. 42nd St., New York 17, N.Y. 
Dayton 2, Ohio + Los Angeles 11, Cal, 


St., Chicago 12, Ill. New 
equipment is being installed in the 
Lake St. plant for volume production 
of zine die castings, also brass and 
steel parts. The McGean Bright Nickel 
Process and the Hanson-Van Winkle- 
Munning Amine-type Bright Copper 
will be used. Extensive polishing and 
buffing facilities are presently 
vided at the Lake St. plant. 


plating 


pro- 


Pennsalt Names Flourine 
Product Supervisor 

James McWhirter has been placed in 
charge of Fluorine Product Process 
Development and Manufacture for the 
Pennsylvania Salt Manufacturing Com- 
pany, it was announced by Y. F. Hard- 
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AVOID COSTLY SHUTDOWNS 
DUE T0 CORROSION... 


SPECIFY 


HAVEG 


EQUIPMENT FOR 


@ Agitators 
CORROSION @ Baskets 
RESISTANCE | 
THAT’S @ Filters 

@ Kettles 
MORE THAN @ Piping 

@ Pum 
SKIN * 
DE EP @ Towers 

@ Many Others 


HAVEG is a molded structural 
material that is completely acid 
and alkali resistant throughout 
its entire mass .. . it is not a 
lining nor a coating! 

Large size equipment can be 
molded at low cost in one piece 
without seams or joints and 
installation accomplished 
easily and economically. 


Send for Bulletin 
F-5 for complete 
design, engineering 
and application 
data, 


CORPORATION 


-NEWARK 68, DELAWARE 


castle, Vice-President in Charge of 
Manufacturing. 

Mr. McWhirter, Superintendent of 
Pennsalt’s Natrona, Pa., plant for the 
past two years, will direct all phases of 
Pennsalt’s growing activities in fluorine 
product manufacturing, temporarily 
from the Easton, Pa., plant, Mr. Hard- 
castle said. 

Before joining Pennsalt as a chemi- 
cal engineer in August, 1945, Mr. Me- 
Whirter had been superintendent of 
plants in Detroit and Cleveland for the 
General Chemical Company. He be- 
came Superintendent of the Pennsalt 
Natrona plant on Jan. 1, 1946. 

Mr. MeWhirter, a native of Scotland, 
came to this country when he was three. 
He earned his B. S. in Chemistry at 
Middleburg College and M. S. in Chem- 
istry at New York University. 


Mr. Hardcastle announce: 


Thom 
E. Barr, who joined Pennsa’ |) 19) 

has been named Acting Supe tend, The 
of the Natrona plant. Mr. },. \lass 


been Production Supervisor \ 
since Nov. 30, 1943. : 


Vickers Succeeds 


Selenium Corp. 


The Seienium Corporatio: oj Amey. 
ica has been voluntarily diss«|yed gs 
December 31, 1947, and succeeded | 
Vickers, Incorporated. unfilles 
orders for the account of Seleniyy 
Corp. of America as of December 3 
1947 will be accepted and paid for }y 
Vickers Inc. Correspondence should 
be addressed to: Vickers Ine.. 
East Imperial Highway, El Segundo, 
California. 
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The eight representatives—J. B. 
Ford Division of Wyandotte Chemicals 
Corporation—shown above, recently 
received gold watches in recognition 
of their 25 years of service to the 
Company. They are, first row left to 
right: Edward J. Wiley, Springfield, 
Ill.; Marlin T. Large, Salt Lake City; 
Carl W. Lange, Grand Rapids; Elsie 
Wieduwilt, secretary, Philadelphia; 
Rose Lindemann, secretary, Wyan- 
dotte; Wilfred B. Smith, Providence; 
S. V. Alexander, Louisville, and Clay- 
ton C. Cameron, Detroit. 
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Carter B. Robinson, Vice Preside! 
in Charge of Sales J. B. Ford Divisie 
was toastmaster at the 1947 Servic 
Award Banquet and is seen in the ce 
ter of the second row. On Mr. Robi 
son’s right is E. M. Ford, President 
Wyandotte Chemicals. On his left * 
W. F. Torrey, Senior Vice Presidet! 

The annual Service Award Banque 
of the Wyandotte organization was ® 
tended by nearly 500 guests. Di 
Thomas H. Vaughn, Director of 
search was not able to atten: as he ¥* 
in Stockholm, Sweden. 
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thomas C. Bradford Promoted by 
Anderson Oil 

Thomes C. Bradford of Worcester, 

\[ass. hes been appointed to the posi- 


Thomas C. Bradford 


tion of field technical engineer by The 
{nderson Oil. Company of Portland, 
Conn, makers of Lusol coolant and 
Rustavoid preservatives. Mr. Brad- 
ford has twenty years experience in 
the industrial oil and tool industry. 
He has represented The Anderson Oil 
Company in the New England area 
since 1938, during which time he has 
heen an active member of the Ameri- 


- 


WHATEVER your metal finishing 
problem, you will find a Williams- 
ville Buff to economically speed the 
operation. Or we will create one to 
especially meet your individual re- 
quirements, if desired. 


QUALITY—DURABILITY 
SINCE 1893 


can Society of Tool Engineers, Ameri- 
ean Society for Metals and the Army 
Ordnance Association. 


The WILLIAMSVILLE BUFF MFG. Co. 


Dr. Thomas P. May Joins ONNECTICU tr 


International Nickel 


Dr. Thomas P, May has joined the 
Corrosion Engineering Section of the 
Development and Research Division 
i The International Nickel Company, 
Ine, at New York, it was announced 
by T. H. Wickenden, Manager of the 
Division. Wilson Named Pennsalt Safety 

Formerly, since 1940, Dr. May was Co-ordinator 

Te the Chemistry Division of the Vance N. Wilson has been ap- 

Naval Research Laboratory in 
D. C., where he sefved 
as Head of the Caeresion Section. He 
received a Bachelor of Chemical En- 
sneering degree from the Catholic 
‘niversity, Washington, D. C., in 1932, 


Le Verne Verzier Joins Lupomatic 


Le Verne Verzier has joined Lupo- 
matic Industries, Inc., in the capacity 
of Director of Development, it has re- 
cently been announced by Mr. Charles 
W. Yerger, President. 

Mr. Verzier, a graduate of Renssel- 
aer Polytechnic Institute and former 
Chief Chemist of Lea Mig. Company. 
brings Lupomatic a wealth of research 
and practical experience in abrasive 
compounds for finishing both in the 
laboratory and in the field. 

Mr. Yerger states that the chief func- 
tion of Mr. Verzier will be to develop 
the science of tumbling to meet the 
increasing demand for technical equip- 


ment of this type. This work had been 


pointed Safety Co-ordinator for the 
Pennsylvania Salt Manufacturing Com- 
pany, it was announced by Frederick 
C. Abbott, Manager of Personnel and 
Labor Relations. 

Mr. Wilson, a graduate of the Uni- 
a Master of Science degree in Chem- versity of Michigan with a degree in 
ity in 1935 and a Doctor of Philoso- economics, joined Pennsalt in Febru- 
phy degree in 1940, ary, 1941. He enlisted in the navy 
Dr. May is a member of the Ameri- early in 1942 and saw service in both 
tan Chemical Society, the Electro- the Atlantic and Pacific areas. 
hemical Society and the National As- Upon his return to Pennsalt in June, 
“ciation of Corrosion Engineers. He 1946, Mr. Wilson was named Super- 
s the author of several technical visor in charge of tank cars in the 
papers. Traffic Department. 
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done previously by Mr. Joseph Lupo, 
who is no longer associated with the 
company. 

Mr. Verzier is a member of the 
American Chemical Society, Electro- 
chemical Society and the American 
Electroplaters Society, as well as a 
professional Chemical Engineer 
licensed by the State of Connecticut. 


Wyandotte Chemicals Advances 
Weller to Direector of Market 
Research 


Paul Weller, effective December 1, 
was appointed Director of Market Re- 
search of Wyandotte Chemicals Corpo- 
ration. 

Carter B. Robinson, Vice President 
in Charge of Sales, J. B. Ford Division 
“Wyandotte Chemicals 
predicated their now rapidly progress- 
ing $25,000,000 Expansion Program 
on extensive market research. We 
know that Paul Weller, who has been 
directing the work of the Department 
since last March, will successfully ex- 
pand these activities.” 

Mr. Weller, who has completed gra- 
duate work at Ohio State University in 
Business Administration, has had en- 


announces: 


gineering experience with Goodyear 
Tire and Rubber Company, and has 
compiled market research statistics for 
another national organization. Under 
his direction the charting of trends and 
forecasts for the industries using spe- 


Paul Weller 


cialized alkalies, cleaning and washing 
compounds is being greatly expanded 
for the 16 major industries served by 
Wyandotte Chemicals Corporation. 


Brown Expands Activitie. jy 
Rocky Mt. Area 


Effective January 1, the Bro,» |). 
strument Company expanded 
and service activities in the R. 
Mountain area by establishing sey... 
nent sales and service repres:\jtajjyy 
at 400 Broadway, Denver, Colo... 
437 Atlas Building, 3612 West Secon4 
South, Salt Lake City, Utah. it was 
announced by William H. Steinkamp, 
field sales manager of the industrial 4j 
vision of Minneapolis-Honeywe!) Regu. 
lator Company. 

Donald Larsen has been placed jn 
charge of Denver industrial sales and 
George Winslow, formerly industrial 
service manager at Detroit, will handle 
similar duties in Salt Lake City. where 
he will work with Eldon Richardson. 
district manager. 

The areas to be covered by the |)». 
ver branch, said Steinkamp, wil! jin. 
cleude all Colorado, Wyoming and 
Western Nebraska. 

The Salt Lake City district will cover 
all of Utah, Southern Idaho and West. 
ern Nevada. 


FINISHING 


“FELT DOES IT BETTER”. 


. FELT may be best 


Because they are impervious to 
moisture, vapor and the fumes 
of most common acids, PC Solid 


Better, longer. lasting supports 


FOR ACID OR ELECTROLYTIC TANKS 


“Solid: 
Glass Blocks 


for polishing and finishing your products. FELT 
WHEELS have a combination of density, resiliency 
and adaptability that means higher finishes and 
longer wheel life! In the long run you cut costs by 
using FELT. Why not make a thorough test and 
check this for yourself? Besides, felt is available. 
There’s no shortage. 


When you order FELT WHEELS specify PARA- 
MOUNT BRAND FELT WHEELS for top quality 


and uniformity. 2-BF-1 


BACON FELT COMPANY 
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Glass Blocks are ideal insulating 
supports for acid or electrolytic 
tanks. These solid glass units are 


non-corrosive and have an ultimate compressive strength of 
80,000 Ibs. per sq. in. under uniform loading. They have stippled 
edges and clear faces, one flat and one dished. Dimensions are 
5” x 5” x 25”. Available for immediate delivery. For complete 
information, write Pittsburgh Corning Corporation, Room 
643-8, 632 Duquesne Way, Pittsburgh 22, Pa. 


GLASS BLOCKS 


CORNING 


Distributed by PITTSBURGH PLATE GLASS COMPANY 
_ by W. P. Filler & Co. on the Pacific Coost and by Hobbs Gloss Ltd. in C 
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- America’s ol est t Manufacturer ‘ anode 


phillips Manufacturing Company 
Appoints Mr. A. Otto Miller 


A. Otto Miller 
pany, Chicago, Ill., announces the ap- 


pointment of Mr. A. Otto Miller as 
Sales Engineer for the state of Indiana. 

Phillips Manufacturing Company is 
particularly fortunate in its association 
with Mr. Miller because of his many 
years of service in the vapor degreas- 
ing and metal cleaning industry. 

Mr. Miller attended Cornell Univer- 
sity, Ithaca, New York, and was pre- 
viously associated with Detrex Manu- 
jacturing Company. 


Woodruff Appointed at Udylite 
Galen S. Woodruff has been ap- 
pointed sales engineer in the Cleveland 
ofice of Udylite Corporation, accord- 
ing to an announcement by L. V. Nagle, 
vice president and sales manager. 

Mr. Woodruff comes to Udylite from 


Galen S. Woodruff 
48 


\s part of a long range expansion 
program. Phillips Manufacturing Com- 
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pOLISHING WHE 


Longer Wheel Head Life! Thanks to 
Gripmaster’s special high-heat resist- 
ing ingredient! 


Fewer Stops for Wheel Changes! 


Yow! 
Now! Gripmaster locks in grains of emery 
“vise tight!” 


Better Finishes! Greater flexibility 
gives more and finer “breaks” when 


Inventories Simplified! One grade 
Vow! grips all grainsx—300 to 20. No 
° special sizer needed! 
Lc ° wheel is “cracked!” 
Goodbye to $. O.! There's no Stock- 
Now! yards Odor in Gripmaster. It's clean, 
odor-free! 


GRIPMASTER MEETS EVERY NEED 


Gives astounding results on all metals —ferrous 
and non-ferrous. Ideal for plastics, too! 


GRIPMASTER DIVISION 
NELSON CHEMICALS CORPORATION 
12345 Schaefer Hwy, Detroit 27, Mich., U.S.A. 


fs Send us a generous FREE SAMPLE of Gripmaster. 


us data on how to boost polishing production. 
Hove a representative call to demonstrate. 


COMPANY 


IN CANADA: 
H. C. Nelson Chemicals, Lid. 
Windsor, Ontario 


POLISHING WHEELS 
AND BELTS 


LEADING 
PLANTS REPORT: 


MF-2-48 


ATTENTION 


ADDRESS 


city 


STATE 


Bare copper wire in coils 
or spools in all gauges for 
plating use. Prompt ship- 
ment. Catalog No. 60 on 
request. 


Flexo Wire Company 


W. FIRST STREET 


OSWEGO, N. Y. 


In. 
ky 
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pany makes the Du-All Universal Plating Rack. 
This is a single rack with a multiplicity of uses 
. .. an all-purpose plating rack offering platers 
the latest design in efficiency and economy. 


This insulation, featured on most of Standard’s racks, xy . 
prevents robbing of current... eliminates plating 
material loss. A perfect insulation in all standard 
solutions. 


Rack Attachment which insures fficient inside plat- és 

ing. And excessive current is no problem when 
the Du-All is used with the Insulated Octopus 
Feeder. 


Du-All Plaing Rack indispensable in your shop. 
All of our racks are constantly being improved 
through research. Specify Standard when order- 
ing racks. 


We know racks. We make better racks. That's 


our business . . . better racks for electroplaters. 

We've made them scientifically for over nine years. 
And we make all kinds of racks for every kind of 

plating job. 


Here's an example. Standard Plating Rack Com- 


The Du-All provides holding attachments that 


accommodate a wide variety of shapes and sizes. 
Adjustable for regular or specialized plating jobs. ~/ 
Permit practically all inside and outside plating , 
requirements. Speed production. Cut costs. 


The Du-All has Stand-It-All Flexible Insulation. 
Another feature of this rack is the Du-All Anode 


Scientific development has made the Standurd 


STANDARD 


PLATING RACK COMPANY 
1911-1925 North Paulina Street 


Chicago 22, Ill. 


Use NICKEL-BRITE 


(REG. U. S. PAT. OFF.) 


FOR NICKEL PLATING 
“Nickel-Brite” eliminates color buffing and burnishing 
after plating. Indispensable for small work. “Nickel- 
Brite” works equally well in conveyors, plating barrels 
or still tanks—one-half pint required per 100 gal. nickel 
solution. Order today. 

1 Gallon Bottles $5.00 


5 Gallon Carboy $4.75 per gallon oe 


Plater’s Remedies f 
1-HEAL-U Ointment 


For Cyanide Sores Burne of Amy 
NICKEL-ITCH Qintment Son | 
For Nickel-Platers Itch 


CHROME Ointment 


For Chrome Sores 


TRIAL OFFER — NO RISK 


WAMBAUGH CHEMICAL CO. 
1005 S. 9th GOSHEN, INDIANA 


Lincoln Industries’ where he 
toreman plater. He has a broa: 
trial background, in 45-4 
served in the U. S. Navy. 


Yas 


Buckeye Products Appoin 
Lowell Fisher 


Lowell S. Fisher, Indianapo| 
represents The Buckeye Produc . Coy. 
pany, Cincinnati 16, Ohio, in 
Indiana, handling their compi te |jy, 
of SPEEDIE Buffing and Polishiy (oy. 
positions. With more than twe \\y-foy, 
years experience in the metal {)jishine 
industry, Fisher is well qualitied 
engineer the many and varied |\ pes «| 
problems faced by both job and pro. 
duction shops today. Fisher saw sey). 
ice in World War I and has taken q, 
active part in veterans’ organization). 
in Indianapolis. 

In the quarter century he has serve) 


Lowell S. Fisher 
in both shop and field, Mr. Fisher he 


gained a particular insight enablin: 
him to work out buffing and polishin: 
problems, and to recommend the co! 


rect material for every type of metal. 


rubber, hard wood and _ plastics jo! 
With Speepie Compounds being avai 
able in the liquid form as well as |! 
conventional bar type, The Bucke 
Products Company offers every type 
composition for all buffing and polis 
ing operations. 


Roger Gay Elected 
N. A. M. Director 

During the recent 52nd Annual Co 
gress of American Industry at the We 
dorf-Astoria in New York City. the \ 


tional Association of Manutacturer 


elected Roger E. Gay of Bristol. Go 
as one of the two directors of the as* 
ciation from that state. 

Mr. Gay is president of The Bris' 


Brass Corporation, long-est« lish? 
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Roger E. Gay 


\augatuck Valley-brass mill. He has 
been active in N, A. M. affairs for some 
years past. 


Mitchell-Bradford 
\ppeints Kahle 


The Mitchell - Bradford Chemical 
Company, 2446 Main Street, Stratford, 
Conn., has announced the appointment 
if George F. Kahle as Mid-Western Re- 
sional Director, with offices at 111 
West Jackson Boulevard, Chicago, II- 
linois. 

Mr. Kahle is a graduate chemical 
ngineer from //linois Institute of Tech- 
ology. Prior to the war he was en- 
saged in sales engineering and develop- 
nent work for the Lithgow Corp., and 
Cardox Corp. During the war, Mr. 
Kahle was a Senior Engineer with the 
Office of The Chief of Ordnance, Safety 
{ Seeurity Division. Directly before 
oining The Mitchell-Bradford Chemi- 


al Company, he was Technical and 


George F. Kahle 
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No Trouble with 
RHODIUM 


when You use— 


for Cleaning the Surface 


PERMAG Compounds are used with outstanding 
success in preparing metal surfaces before the deposit 
of RHODIUM. 

PERMAG is not only efficient. rapid in action and 


economical, but it is also— 


Completely Free Rinsing 


leaving no trace of minute particles that is sure to pre- 
vent a perfect finish. 

Manufacturers of the Cigarette Lighter and also the 
makers of Jewelry subject to wear find PERMAG un- 
equalled and use it with gratifying results. 


Rhodium 


Technical 


If you have with 


difficulty 
plating on brass let our 


Service help you. Write or telephone. 


Magnuson Products Corporation 


Mfrs. Specialized Cleaning Compwunds for Industry. 
Main Office: 50 Court St. BROOKLYN 2, N. Y. 


Nationally Represented 
In Canada: Canadian PERMAG Products Ltd., Montreal-Toronto 


Our line is complete! 
Yes, everything for the 
plating and _ finishing 
room—abrasives, anodes, 
chemicals, compounds, 
burnishing and tumbling 
barrels, tanks, buffs, 
wheels, racks, lathes, 
solvents, etc. In fewer 
words, all dependable 
Finishing Room equip- 
ment and supplies. We 


Devine Mode VM invite your requests. 
Lathe, Fingertip con 

trol with spindle Dev 
speeds of 1800 to 3606 
RPM. In various sizes 
for immediate de- 
livery. 


352 MULBERRY ST. 
NEWARK 2, J. 
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FOR BIGGER PROFITS 


@ Production costs are down— 
production volume is up— and 
profits are bigger—when your 
buffing and polishing are han- 
dled by aVanott Semi-Automatic 
Bufhng Machine, Type V-1. 

Pots, pans, trays, cylinders — 
an article of almost any shape 
and size can be buffed and pol- 
ished on theVanott V-1 machine 
with a finish of uniformly high 
quality. One man can easily op- 
erate two V-1 machines at once 
—one at either end of buffing 
lathe or jack—thereby speeding 
up production. 

Heavy and sturdy, the V-1 has 
all vital mechanism enclosed to 
protect it from abrasive wear. 
Swiveling of the head is per- 
formed automatically by foot 
pedal —a special ease-of-opera- 
tion feature. 

We'll be glad to’make a pro- 
duction-cost estimate based on 
samples of your work in rough 


and finished condition. No ob- 
Typical examples of the wide 


Write for further information vor iety of shapes handled on the 
orsend samples for our estimate. Vanott V-1 machine. 


VANOT MACHINE CORP. 
220 Colgate Avenue 
Buffalo 20, New York 


CHROMIUM 
NICKEL 
COPPER 


Simple test sets for controlling 
these and other solutions avail- 
able. 


Write for Literature 


KOCOUR CO. 


4802 S. ST. LOUIS AVE. 
CHICAGO 32 
Specify Kocour Sets from your supplier. 
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Sales Representative for The Heyden 
Chemical Corp. re 

Mr. Kahle brings to his new 
broad technical sales and deve | 
experience and has assumed th. dytis. 
of managing The 
Chemical Company’s Chicag. 
and coordinating the Mid-Wes|.-y 
and service organization. 


OSition 


Sperry Products to Relocate jy 
Connecticut 


Sperry Products, Inc., mavufactyy. 
ers of supersonic and electrical pop, 
destructive testing and measuring jp, 
struments, will move its manufactyy. 
ing plant and general offices fro 
Hoboken, N. J., to Danbury. Con. 
during the summer of 1948. A 20-acr: 
site has been acquired and constry. 
tion of a monitor-type manufacturing 
building and a three story office build. 
ing will begin immediately. 

In addition to the testing instr. 
ments noted above, Sperry will als 
manufacture rail detector cars for tes. 
ing rails in track and hydraulic and 
mechanical equipment at its new loca. 
tion. Present branch offices in Chi- 
cago, Ill., and St. Louis, Mo.. will be 
maintained. 


Promotions at Detrex 


W.F. Newberry, formerly Industrial 
Sales Manager, has been appointed As 
sistant Director of Sales of Detre: 
Corporation, Detroit 32, Michigan, ac- 
cording to an announcement by W. \. 
Davidson, Vice-President and Director 
of Sales. 

Directly reporting to Mr. Newberry, 
will be LeRoy Camel, the new Sales 
Manager of the Industrial Products 
Division, including metal cleanin; 


W. F. Newberry 
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LeRoy Camel 


equipment and chemicals; H. S. 
Tweedy, Industrial Service Manager; 
H. J. Lucey, Oil-Extraction and Export 
Sales Manager; and G. W. Walter, Ad- 
vertising and Sales Promotion Mana- 
ger. 


Carbide & Carbon Opens 
Texas Office 


To serve the growing chemical in- 
dustry in Texas, Carbide and Carbon 
Chemicals Corp. has opened a new 
sales office at 1527 Esperson Building 
in Houston. Paul J. Doyle, Jr. has 
been appointed to take charge of the 
Houston office. Mr. Doyle has been 
associated with the Corporation since 
1940 and has recently returned from 
service in the Army. He comes to 
Houston after a brief period at the 
Corporation’s St. Louis office. 


NEW BOOKS 


Journal of Electrodepositors 
Technical Society 
Volume 21, 1945-46 
This annual bound volume -of .the 
Journal contains a collection of papers 
and discussions presented before the 


| Electrodepositors Technical Society. 


The topics are as follows: 

The Electrodeposition of Speculum by 
R. M. Angles, F. V. Jones, J. W. 
Price, and J. W. Cuthbertson 

The Electrodeposition of Tin-Zinc Al- 
loys by R. M. Angles 

Electroplating and The Motor Industry 
by H. Silman 


Determination of the Thickness of 
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99.75% PURE 


With two complete, independent plants at 
Jersey City and Baltimore, and over a hundred 
years of technical background, Mutual is the 
world’s foremost manufacturer of Chromic Acid. 


Bichromate of Soda 
Bichromate of Potash 


MUTUAL CHEMICAL COMPANY 
OF AMERICA 


DON’T GAMBLE... ~ 
SPECIFY HARRISON 
Buffing and 


COMPOUNDS- 
- DER 
ann Ge Sure! 
COMPOUNDS IN SIZES 
150-180-220-240- 320 ... Sure of the right compound 
for the right material. Sure, too, 
of the uniform, dependable qua- 


lity built into every Harrison 
product for over 25 years. 


For faster cutting, increased production, greater economy, specify 
| Harrison 4-A Products. We will be glad to advise you on spec- 
ial problems and furnish samples of compounds that will meet 
your needs. 


HARRISON & CO., INC. Dept. 2 HAVERHILL, MASS. 
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THE NEW IMPROVED 
BRIGHT NICKEL PROCESS 


ELIMINATES COLOR BUFFING, RE-CLEANING AND RE-RACKING. 
AN IDEAL BASE FOR CHROMIUM 


W.C. BRATE COMPANY 


14 MARKET STREET 


This improved Lustrebright produces uniform, bril- 
liant, lustrous, adherent nickel deposits that may 
be chromium plated. Work comes from plating 
tanks with bright, fine-grained deposits. No color 
buffing or burnishing is required. 

Lustrebright saves time and money. Can 
be added to either your present lukewarm or cold 
nickel solution . . . no special solution or change 
in equipment necessary . . . and it’s guaranteed not 
to harm plating solution. It provides continuous 
operation for all classes of work in still tanks or 
mechanical barrels. 

It’s low in cost and easy to control. Has been 
proven through extensive use in plating depart- 
ments country-wide. Write for complete informa- 
tion. 


ALBANY 7, NEW YORK - 
Established 1860 


on your 
Buffing Costs 
USE 


CHURCHILL FINGER-BUFFS 


— AIR COOLED — 


Faster Cutting — Lower Costs 
Sole Mfrs. 


GEO. R. CHURCHILL CO., INC. 
QUINCY 71, MASS. 
. Patents Nos. 2146284, 2350216. Others Pending. 


Chrome Deposits on Nickel by rop 
Tests by E. S. Spencer-Timms 
The Tainton Electro-Galvanizing ro... 
ess for Brylanized Wire by Roo. 
buck and A. Brierly ; 
Polishing Methods and 
L. Mable 
The Surface Condition and Re fle. 
of Metals by J. H. Nelson 
Health Hazards in the Electro) ating 
Industry by L. B. Bourne 
Continuous Electro-Tining 0) 
Strip in the Manufacture of Ti) plate 
by C. Frenlel 
Electrical Equipment for Continuous 
Electro-Tinning of Strip by P. F. 
Grove 
Aspects of Finishing Processes to Auto. 
mobile Engines and Chassis by 
Jackson 
Body Corrosion Troubles by J. i. 
Stanfield 
A Motorcycle Manufacturers Views on 
Finish and Protective Coatings }y 
V. Page 
Some Impressions of Electroplating in 
the U.S. A. by A. W. Hothersall 
Electropolishing—W hat is its Status 
Teday by C. L. Faust 
Defects in Plating Solutions and Their 
Remedies by P. Berger 
Electroplating on Aluminum by J. P. 
Gill 
The Dyeing of Anodized Aluminum 
by J. P. Gill 
The Electrolytic Polishing of Carbon. 
Manganese Steels by W. A. Sparks 
Copies of the Journal may be ob: 
tained from the Hon. Secretary. Elec- 
trodepositors Technical Society 27, ls 
ligton 77, High St., London \. 1. 
Fngland—Price: 2 Guineas. 


Manufacturers’ Literature 


Free, valuable information on equip- 
ment and processes. Write to the manu- 
facturer and department listed for your 
copy. 


New Plating Barrel Catalog 


Hanson-Van Winkle-Munning 
Matawan, N. J., Dept. MF. 


gle-unit jewelers apparatus to the larg 
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This new catalog covers a wide range 
of plating barrels, from the small sin- 


multiple-unit production installation. 
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syecial oints of interest are new de- 
elopmé s including a pumping appa- 
fo: eireulating the solution, the 
ow Merion cylinders for resistance to 
variety of solutions and the new sizes 
if barre!s. With dimensions given for 
yside measurements as well as styles 
having utside measurements. 

Other features include all types of 
ontacts. triple tie rod hanger, tanks, 
yotor drive, portable and horizontal 
arrel units, multiple cleaning, plating 
ind rinsing equipment, hoists, hopper 
nits, loading and transfer stands, ex- 
haust arrangements, oblique barrels 
single and multiple cylinder units), 
variable speeds, ete. 

\sk for Bulletin PB-107. 

Selecting Steam Traps 

“Selecting the Right Type of Steam 
[rap” is the title of a four page, two- 
olor bulletin issued by Sarco Com- 
pany, Inc., Dept. MF, of Empire State 
building. New York 1, N. Y. This bul- 
tin is copyrighted. An_ illustrated 
chart permits the reader, at a glance, to 
elect the right type of steam trap for 
his particular application. The special 
features, advantages, and recommenda- 
tions are listed for each type of trap. 
Large, cross-sectional _ illustrations 
make it simple to follow the text. 

The company offers to send a free 
opy to any engineer or production 
man who actually buys. specifies, or 
recommends steam traps. 


Catalog on Presto Buffs 


The Manderscheid Company, Dept. 
100, 810 Fulton Street, Chicago 7, Ill. 

Describes a complete line of Bias 
Type, Loose, Concentric Sewed, Radial 
Sewed, Spiral Sewed and many other 
Presto Buffs. Also incleuded is infor- 
mation on recommended usage, con- 
struction details and available sizes. 

Copy of Presto Bulletin 106 mailed 
promptly on request. 


Metal Cleaning Solvents 


DuBois Co.. Dept. MF, Cincinnati 
0. 

This company announces the re- 
lease of a new booklet listing the vari- 
ous Petroleum, Aromatic and Chlorin- 
ated Hydrocarbon solvents commonly 
used in metal cleaning. Tabulated data 
on flash points, boiling ranges, chemi- 
cal constitution, toxicity and other im- 
portant factors make possible easy se- 
lection of the correct solvent best 
suited for a particular job. 

This booklet discusses the use of 


of 


TALS 


SPEEDIE TRIPOLI 
—Quality Buffing Compositions for a Superb Job 
on Brass, Bronze, Aluminum and Die Castings 


Whether you demand a composi- 
tion for a production line, or an 
all-around material for job work, 
there is a SPEEDIE Tripoli for 
your plant . . . proved over and 
over on all types of brass, bronze, 
aluminum stampings and_ die 
castings. 

If you are looking for a high 
grade, saponifiable tripoli, we 
suggest No. 431 Speedie Tripoli 
Composition which is unbeatable 


usually successful for plumbers’ 
brass and brass automobile bodies. 
Here’s a real chance to save on 
your cleaning. Write today for 
prices and samples. 

But whatever type of buffing 
you do, remember there’s always 
available a Speedie Composition 
—Stainless Steel, Chrome, Nickel, 
Satin Finish, Emery Cake, Plastic 
or Grease Stick. Feel free to call 
on us at any time. There’s no 


for those hard-to-buff jobs. Un- obligation. 


Polishing Room Supplies and Accessories 


THE BUCKEYE PRODUCTS CO. 


7033 Vine Street Cincinnati 16, Ohio 
Cable address: Buckprod 


PLATING GENERATORS 


COMPLETE WITH CONTROLLING EQUIPMENT 
THOROUGHLY RECONDITIONED & GUARANTEED 
EXCELLENT VALUES WHILE THEY LAST 


1—CHAS. J. BOGUE ELECTRIC CO. M.G. SET—40 KW, 5000/2500 Amp., 8/16 volts, 490 
RPM, Twin Commutators, Sep. Exc. (220/3/60 Motor). PRICE $3250.00. 

1—JANTZ AND LEIST M.G. SET—5000 Amp., 3 to 8 V, 430 RPM, Interpole, Sep. Exc. 
(220/3/60 Motor). PRICE $3450.00. 

1—JANTZ AND LEIST M.G. SET—6000 Amp., 3 to 6 V, 430 RPM, Interpole, Sep. Exc. 
(220/3/60 Motor). PRICE $3450.00. 

1—EAGER ELECTRIC CO. MG. SET—5000/2500 Amp., 6/12 V, 490 RPM, Sep. Exc. 
(550/3/60 Motor). PRICE $3000.00. 

1—EAGER ELECTRIC CO. MG. SET—5000/2500 Amp., 6/12 V, 490 RPM, Sep. Exc. 
(220/3/60 Motor). PRICE $3000.00. 

1—HANSON-VAN WINKLE CO. 4000/2000 Amp., 6/12 V, 490 RPM, (220/440 V Motor), 
Sep. Exc. PRICE $3000.00. 

1—GENERAL ELECTRIC CO. 2000/1000 Amp., 6/12 V, 1200 RPM, (220/3/60 Motor). 
PRICE $1650.00. 

1—HANSON-VAN WINKLE CO. 4000/2000 Amp., 3/6 V, 490 RPM, (550/3/60 Motor). 
PRICE $2250.00. 

IMMEDIATE DELIVERY 


M. E. BAKER COMPANY 


143 Sidney Street Cambridge 39, Massachusetts 
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McKEON’'S 


MODERN 
EFFICIENT 
ECONOMICAL 


Strips Tin 
Without Damage 
To 
Base Metal. 


TRIAL GALLON $3.15 
Cooperation Free 


DEPT. 7 


"SULPHUR PRODUCTS: COMPANY 


GREENSBURG, PA. 


— 


NOW AVAILABLE... The NEW IMPROVED! 


Just Dip Brass 
or Copper In... D | iT 
and it’s WHITE! 


For a decorative, lustrous white finish that’s really inexpensive 
you can’t beat DIPWITE . . . now improved and better than ever! 
Better control of DIPWITE solution assures uniformity . . . pro- 
duces a beautiful decorative finish without electroplating. JUST 
DIP in DIPWITE and instantly you have a bright and highly 
tarnish resistant finish. For brass and brass plated articles. . . . 
Copper and copper plated articles. . . . also for iron and steel. . . 
It’s the new improved DIPWITE! 


i 


Write for Catalog and Price List 


PLLA ALA 


Pee 


4 


SPECIAL CHEMICALS CORP. 
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emulsifiable solvents and the {. 
ing popularity of emulsion © -anin, 
and the effect of the variou. x 
groups on particular soils. 


solvent 


Flash points are also given ego) \M 
of these solvents mixed with \ctusol. = 
an emulsifiable oil detergen) any. 
factured by The DuBois © npan, Nev 
Actusol raises the flash of con, ustibj. T 
solvents and provides protec!ion {y, 
the skin. Actusol is an emulsi! able oj he 
detergent used to augment the solyey 194 
power, emulsify insoluble soil. and | 
provide water rinsability in solye 
cleaning operations. 1 

Requests for this four page booklet prot 
should be sent to the above address, sub) 

ing 
Booklet on Injury in sess 
Ground Surfaces evel 

A new booklet, published by \ orto, and 
Company, is an up-to-date and complete we 
treatment of the subject “Injury jn Milt 
Ground Surfaces.” Dr. L. P. Taraso Lon 
of the Norton Research Laboratories js 
the author. Twi 

This booklet features many photo. 7 
graphs which show clearly the numer. can 
ous types of defects, such as cracks i Mor 
and burn, that are sometimes found Lod 
in ground surfaces. Above all, it is HR Caf 
written for people concerned with the Hi \op 
practical aspects of grinding. Makers P 
of tool steel, tools, dies, and hardened re 
steel parts, are finding the informatio “7 
contained in the booklet to be direct) fm 
helpful in their everyday work. of h 

In addition, this publication should of 
appeal to metallurgists having to deal Fray 
with these problems since it presents Dea 
in detail the latest information on the 3 
detection of injury and how to pro- F 
ceed in trouble shooting. the { 

Copies may be obtained by writin: i ‘ue 
to The Norton Co., Worcester 6, Mass Mr. 

Con 

Laboratory Apron Plat 

The B. F. Goodrich Co., Dept. MF. @@ Mr. 
Akron, Ohio. Mfg 

A new lightweight laboratory apror T 
made of Koroseal, its flexible sy ntheti Clin 
material, has been added to its line. i 9 Mr. 
is announced by the above firm. thirt 

The apron is made of .006 gauge Hm mee 
translucent Koroseal film, with cloth F 
tape neck band and tie strings. ani J mee 
hemmed edges. It is 29 inches by 3) 9 Bou 
inches. duce 

Koroseal, from which the apron 
made, has resistance to most chemical the 
and oils as well as excellent aging chat Har 


acteristics. 
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Associations and Societies 


\MERICAN ELECTROPLATERS’ 
SOCIETY 


New York Branch 


The annual banquet and technical 
ession of the New York Chapter of 
the A.E.S. will be held on Feb. 28th, 
1948 at the Hotel Pennsylvania, New 
York City. 

The afternoon session will feature 
prominent speakers who will talk on 
subjects of general interest to finish- 
ing men, and following the technical 
session the banquet will be held in the 
evening. A large turnout is expected, 
and reservations should be made as 
far in advance as possible with Mr. 
Villon Nadel, 41-15 Fiftieth Ave., 
Long Island City 4, N. Y. 


Twin City Branch 

The Twin City Branch of the Ameri- 
can Electroplaters’ Society met on 
Monday, January Sth, 1948 in the 
Lodge Room of the Covered Wagon 
Cafe in Minneapolis, Minn. There 
were forty-two persons present. 
dinner, Al Leonard, 
branch president, introduced the fol- 
lowing guests; Messrs. Sam Gendreau 
ol Minneapolis Honeywell, Fred Strom 
of Reliance Varnish Company, Austin 
Frankboner of Western Electric and 
Dean Keller of Superior Plating & Rust- 
proofing Company. 


Following 


Following the introduction of guests. 
the following new members were intro- 
duced and welcomed into the Branch: 
Ur. Gude Hendrickson of W. D. Forbes 
Company, Mr. Louis Zwick of Capitol 
Plating Company, St. Paul, Minn., and 
Mr. Paul Hesse of Union Brass & Metal 
Mig. Co., Saint Paul. 


The members were glad to see Mr. 
Clint Walman back at the meeting. 
Mr. Walman was in bed for the past 
thirteen months and this was his first 
meeting since before his illness. 

Following the business meeting, the 
meeting was turned over to Cliff 
Bowman, branch librarian, who intro- 
duced the speaker for the evening. He 
was Dr, Miller, Technical Director of 
the Flectric Coating Division of the 
Harper J. Ransburg Co. of Indianapo- 
lis who spoke on “Electrostatic Spray- 


For DEGREASING ¢ WASHING 


RINSING ¢ PICKLING and DRYING 


f METAL PARTS 


Standard and Special Types of equipment from 
the smallest to the largest sizes for a wide 
variety of metal degreasing, washing, clean- 
ing, rinsing, pickling, drying and allied process 
operations. 
Send for illustrated bulletin 
OPTIMUS EQUIPMENT COMPANY 
Engineers and Manufacturers 
11 WATER STREET MATAWAN, N. J. 


ANA 
BRAND 


Buffing and Polishing Compositions 
Cleaning Compounds 


Personal services to each customer a specialty 


A. N. AUSTIN CO., Pequabuck, Conn. 
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ing” and “Detearing.” 


S Wer 


RADIO CONTROLS INCORPORATED with Dr. Milks, 


paper. Considerable interest \. 
DESIGNERS AND MANUFACTURERS OF by those present, and Dr. \\\ ler ,. 
Miller was 


MODEL RCEP 103 _ given a vote of thanks by the 1embers 


ELECTROPLATING 


Dayton Branch 
R E C T | | KF | | E R | The Dayton Branch of the -inericy, ill 
| Electroplaters’ Society will \iold to 
featuring Third Annual Educational Se S10n and br 
_ Dinner Party February 14, 1918 at i), sai 
SELENIUM i Miami Hotel in Dayton. Mr. |} alte; ¢ he 
Moline of National Cash Register lus 
HIGH EFFICIENCY : and Mr. Wm. G. Cryderman of Hansoy. 
Van Winkle-Munning Co. are co-chair. ob 
LOW COST — men. pr 
Arrangements have been made An 
COMPACTNESS —_ the following speakers and topics op de 
as the program for the educational ss. ary 
STURDINES sion which will start 2:00 P. YN 
Mr. Bernard C. Case of Hanson-\ of 
VERSATILITY ee Winkle-Munning Co. “Electrolytic Pur. as 
ification of Solutions.” bel 
ie Output: 6 V. at 1500 A., erating overloads. Triple Floor space required 5.5 Mr. M. C. Welker of American Cy. of 
g 12 V. at 750 A. Input: 220 fan installation for smooth square feet. Weight: ap- anamid & Chemical Corp. “Deminer. agi 
or 440 V. 60 cyc. 3 ph. penetrating air flow. prox. 500 lbs. Finished in 
drain 12 Kw. at full Sturdy, electric welded en- surface industrial alized Water in the lating Room. 
insure "mort “eficient “dry tion, units may be accessory equipment avail Mr. M. L. Moll of Mine Safety Ap cee 
pliances Co. “The Air We Breathe” 7 
tive design to meet all op- 34” high, 36” long, 22/’ wide. be furnished. A 32 minute film. ma 
Users of our equipment include GENERAL MOTORS—TRUE BRITE CHEMICAL— The dinner party will start at 6:3 Pit 
FEDERAL-MOGUL RESEARCH—L. A. YOUNG WIRE & CABLE CORP. in the evening in the Main Ballroon 
—AUTO-PULSE CORP., and many others. of the Miami Hotel. Music will kx 
FOR FURTHER INFORMATION WRITE TO furnished by Earl Holderman’s orches 


RADIO CONTROLS, INC. tra and another elaborate program o! 


entertainment has been planned. 1h 
MAIN OFFICE AND FACTORY 


110 GREENWICH STREET dinner is $5.00 per plate. 
NEW YORK 6, N. Y. 
Los Angeles Branch 
NEW ENGLAND DISTRIBUTOR 
RICHARD C. BARRETT With 11 past-presidents and Ernes 
BOX 181, ARMSTRONG RD., STRATFORD, CONN. Lamoreaux, the branch’s only honorary 


life member of the Supreme Society, a 
| guests of honor, Los Angeles Branch o! 
the AES held a Founders’ Night Ope 


BANQUETS 


one of the moving spirits in getting th: 


ing Twenties went about setting up the 


he Missis 
ROCHESTER BRANCH first AES branch west of Pe | 7 
sippi. He reviewed the grow!h of 


April 24, 1948 Seneca Hotel, Rochester, N. Y. branch, which in the intervening ye" 


has developed into one of the six la 


DAYTON BRANCH branch organized back in 1929, served 

February 14,:1948 > Miami Hotel, Dayton, Ohio as master-of-ceremonies. 

Mr. Rynkofs presented a remarkabl) 

read letters and minutes of nearly -' 

: February 28, 1948 Hotel Pennsylvania, N. Y. C. years ago which gave the youngt 
r members a graphic conception of ho» 
" NEWARK BRANCH a small band of 14 electroplating p! 
e March 5, 1948 Robert Treat Hotel, Newark, N. J. neers in the waning years of the _ 
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est units in the Supreme Society and 
mothe:ed from among its own member- 
chip {our other branches—San Fran- 
-isco, Calif., and Sidney, Adelaide and 
\Vlelbourne, Aust. 

Mr. Rynkofs gave credit to Frank 
Rushton, who retired last year as West 
Coast manager of Lasalco, Inc., due to 
illness. as the man who first agitated 
jor the establishment of a Los Angeles 
Branch in 1928. Somewhat later, he 
said, a pre-organization meeting was 
eld in the shop of Don Bedwell’s De- 
luxe Plating Co. 

At this meeting, which preceded the 
obtaining of a charter from the Su- 
preme Society, Robert Gripp of Los 
(Angeles was elected temporary presi- 
dent. Date of the meeting was Febru- 
ary 4, 1929, and its location the central 
YMCA in downtown Los Angeles. One 
of the charter members brought forth 
a sigh of reminiscence from the mem- 
bership when he reported that the cost 
of a steak dinner that night 19 years 
ago was 60 cents. 

Bob Gripp was subsequently suc- 
ceeded as temporary president by Clar- 
ence Thornton, when Bob’s business 
made it necessary for him to move to 
Pittsburgh, Pa. .Marcus Rynkofs was 


CONTROLS! 


Lowest OPER 


| 3463 TOUHY AVE. 


the first secretary, Charlie Russell, the 
first librarian. The first board of man- 
agers was composed of Charles Wes- 
sells, S. B. Bailey and Charles B. Howe. 
Initial membership consisted of 24 en- 
tirely new members and six transferred 
from eastern branches. A year later 
(1931) the membership had grown to 
92, and now (1948) has an enrollment 
of 198, sixth highest of any branch in 
the AES. 

Chairman Rynkofs introduced 11 
past-presidents and requested each to 
present a brief report of the highlights 
of his administration. Introduced 
were: Clarence E. Thornton (1929- 
30) ; Marcus Rynkofs (1934-35); E. R. 
Williams (1936-37) John L. Merigold 
(1937-38); Earl Coffin (1938-39) ; 
Ray Bray (1939-40); Don M. Bedwell 
(1940-41 and 1941-42); Emmette R. 
Holman (1942-43 and 1943-44); Jo- 


seph Sumlerhaus (1944-45); Ed W. 
Wells (1945-46); D. N. Eldred (1946- 
47); and the incumbent, Howard 


W oodward. 


Newark Branch 
The Newark Branch will hold its 


Spring open educational session on 


March 5th at the Robert Treat Hotel 


in Newark, N. J. 

It has been the custom in the past 
to present to the plating industry a 
very interesting and educational pro- 
gram. The subjects chosen for this 
session are of great importance to 
many modern electroplaters today. 

The Branch feels honored and privi- 
leged to present to you the following 


well qualified speakers: 


Symposium on Barrel Finishing 
1. W. H. Jackson, The Udylite Corp. 
Subject: Horizontal Plating Barrels 

and Auxiliary Equipment. 
2. Dr. George Dubpernel, 

Chromium. 

Subject: Chromium Barrel Plating. 
3. Kenneth Huston, Rustless Iron & 

Steel Corp. 
Subject: Research 

A.E.S. 

A discussion period follows each 
speaker and it is generally acknowl- 
edged that the discussion period is 
very educational and interesting to 
participants and spectators. 

The Newark Branch, host to the 
(American Electroplaters’ Convention 
at Atlantic City, N. J., wishes to extend 
to its members and friends a cordial 


United 


Program of the 


35th 


UNSURPASSED \ 
FOR 
| PERFORMANCE |. 
UNBEATABLE 
FOR PRICE 


PHILLIPS C0. 


CHICAGO 45, ILLINOIS ~ 


? ? ? 
PRODUCTION MINDED 


... then investigate the 


| PLATING BARRELS 


DANIELS PLATING BARREL & SUPPLY C0. 


The Daniels Plating Bar- 
rel is specifically designed 
for production plating of 
small parts in bulk—with 
the emphasis on unit 
economy. Daniels Type 
OLS, with its spacious 
cylinder, permits even 
distribution of currents: 
which means uniform 
plating. Write for com- 
plete details. 


Market 3.1762 market 
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invitation to attend this affair. 


AMERICAN SOCIETY OF TOOL 
ENGINEERS 

Names of many firms who have not 
heretofore displayed their products in 
i major industrial show appear on the 
rapidly growing list of exhibitors in the 
American Society of Tool Engineers’ 
Sixth Industrial Exposition scheduled 
March 15-19, according to Harry E. 
Conrad, executive secretary of the So- 
ciety. The Exposition will be held in 
ihe Public Auditorium in Cleveland in 
conjunction with the Sixteenth Annual 
Convention of ASTE. 

Karly space sales indicate that this 
will be the largest and most compre- 
hensive exhibit of new processes, tools 
and machinery in the history of indus- 
try. It is expected that this show will 
surpass greatly in size the ASTE New 
Era Exposition of 19460 which drew 
more than 50,000 invited visitors. At- 
tendance will be restricted to repre- 
sentatives of industry invited by exhibi- 
tors and the Society. This limitation 
is made because it is felt that excluding 
the general public facilitates the mu- 


SPEED UP 
PRODUCTION AT 
LOWER COST 


Batch Type Oven in various 
sizes. 
trolled. 
New York Board of Stand- 
ards and Appeals. 


Wide selection of metal 
finishing 
hand. 

folder “P’’. 


J. HOLLAND & SONS, INC. 


MANUFACTURERS * DEALERS 


274 SOUTH NINTH ST. BROOKLYN, N. Y. 


tually helpful exchange of information 
and ideas between exhibitors and 
visitors. 

The Convention program will in- 
clude tours of industrial plants of vari- 
ous types, discussions led by qualified 
technical men and covering many 
phases of mass production. A feature 
event will be a banquet at which an 
internationally-known industrialist will 


be the principal speaker. 


SOCIETY OF THE PLASTICS 
INDUSTRY 


The Annual Meeting of The Society 
of the Plastics Industry will be held 
May 20 and 21, 1948, at Atlantic City, 
New Jersey, William T. Cruse, Execu- 
tive Vice President of SPI, announced 
in New York today. 

Mr. Cruse stated the Spriffg meeting 
will bring the members together for 
merchandising, technical and business 
sessions. The headquarters hotel will 
be the Ambassador, where all sessions 
will be held. This year the Directors 
have decided to hold the Conference 
separately from the National Plastics 


Exposition to enable the indust, 
commercial leaders to concent; 
tirely upon the conference mev 

The Third National Plastics | posi- 
tion will be held at Grand Cent: | pa) 
ace, New York City, from Sepicmbe 
27 to October 2nd, 1948. Th, 
be a few meetings during the | posi. 
tion, but the main business 
the year for the plastics indusi\ 
be in Atlantic City in May. 


and 
eh- 


Us 


May 


Chicago Technical 
Societies Council 

On March 22-23-24, 1948, at the Ste. 
vens Hotel, Chicago, the Chicagy 
Technical Conference and Production 
Show will be conducted simultaneous) 
by the Chicago Technical Societies 
Council. Paul A. Jenkins, Executive 
Secretary, 53 West Jackson Boulevard, 
Chicago 4, IIl., is in charge of arrange. 
ments. 


21st Exposition of Chemical 
Industries 
Strong evidence of a rapid indus. 
trial growth reaching several years 
ahead was reported by exhibitors al 
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OJUMBIA 


Electroplating — Anodizing 

Eleetrocleaning — Electropolishing 
-There’s a Columbia M-G Set available 
your needs, whether you have a small plating 

bath or a large continuous strip plating lin 
Capacities up to 20,000 Amperes; 6 Volts ane 
up. Dependable, performance proved, 

many years. Your inquiries solicited. 


Write today for Catalog MF-700 
COLUMBIA ELECTRIC MFG. 
-. 4529 HAMILTON AVENUE 


CLEVELAND 14, 
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the 2l<t Exposition of Chemical In- 
justrie-. The exposition, closed De- 
ember 6, after a full week’s run in 
Grand Central Palace, New York City. 


Visitors, estimated to number more 
than 50.000 were impressed and stimu- 
lated by the advances disclosed by the 
exhibits of chemical substances and 
processing equipment. 

\t every one of the chemical ex- 
hibits new derivatives or new twists 
in the application of some that have 
been shown at previous expositions 
reflect the great activity in laboratories 
everywhere and the ceaseless search 
for better and cheaper products. The 
result is that many exhibitors had long 
lines of products reaching out in many 
directions. 

At one booth there were displayed 
samples of 550 chemical substances 
which have been developed since the 
lat Chemical Industries Exposition. 
This is the largest number of new items 
ever brought together in an exhibit of 
this type, though similar collections 


have been gathered for a number oj 
previous shows. 

More new equipment items fabri- 
cated of stainless steel were shown this 
year than ever before. 

Brand new is a line of stainless steel 
filters for clarification and for the 
collection of solids, featuring a porous 
stainless steel filter element. Porous 
stainless is a new achievement in pow: 
der metallurgy. 

Stainless steel is coming into ever 
wider use for processing tanks, heat 
exchangers, filters, coolers, evaporat- 
ors, centrifugal dryers. vibrators, 
valves, pumps, stills, tubing and agi- 
tators. One exhibit exclusively de- 
voted to this material included pipe 
fittings, ladles, pails and barrels, 
woven wire, slotted screens and baskets, 
heating elements, as well as bolts and 
nuts among other items. 

Portable and stationary horizontal 
plate filters of stainless steel were 
demonstrated. These are for use in 
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and polishing products. 


Specialists in everything concerning electroplating 


We accept the representation of American Firms, 
in particular for Filters, Automatic Polishing Ma- 
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Tre RECORD shows that..the 
nginee most 

are thine with most 
That's because Kelite pH Controlled Cleaning 
Compounds give superior results 
convincing and worthwhile way! 


Ask fora Kelite Demonstration on 
problems. No cost. No obligation. your. 


local Kelite office 
=. Terminal Annex, Los Angeles $4, 


of chemicals, toods, 
synthetics and pharmaceuticals. A 
manufacturer devoted exclusively to 
the production of corrosion 


the manufacture 


resisting 
alloys emphasized two new nickel-base 
alloys, a new line of pumps, a new 
line of valves, two new heat exchang- 
ers and a packaged heat exchanger 
unit assembly. 

\ display devoted to lead-lined prod- 
included poured 
steel, 
copper tubing, and lead prefabricated 
fittings and flanges. 


ucts homogeneous 


lead linings on lead-covered 


Several new types of electrostatic 
collectors were on view. and one ex- 
hibitor in this field lists the voltage 
requirements for the concentration of 
90 different materials. 


ASTM 


A.S.T.M. Committee Week will be 
held in Washington, D. C., during the 
week of March 1, 1948. 


The following committees, and their 


..or write Kelite Products, Inc., 


chines, Plating Rectifiers, etc., etc. 
‘Levees most modern America for 
manufacture of Industrial Cleaning 
_ Manufacturing Plants in Los Angeles, Dallas, 
Chicago, Ania. Offices in Principal Ci 
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Stand at the Brussels International Fair, April 
1948. . 


CENTRALE ELECTROPLASTIQUE 
18, RUE DU BOULET * BRUXELLES, BELGIUM 
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subcommittees, are scheduled to meet: 

\-3 on Cast Iron 

\-5 on Corrosion of Iron and Steel 

A-6 on Magnetic Properties 

\-7 on Malleable-iron Castings 

\-9 on Ferro-Alloys 

\-10 on Iron-Chromium, Iron-Chro- 
mium-Nickel and Related Alloys 

B-2 on Non-Ferrous Metals and Alloys 

B-3 on Corrosion of 
Metals and Alloys 


5-5 on Copper and Copper Alloys, Cast 


Non-Ferrous 


and Wrought 

B-6 on Die-Cast Metals and Alloys 

B-7 on Light Metals and Alloys, Cast 
and Wrought 

B-8 on Electrodeposited Metallic Coat- 
ings 

C-2 on Magnesium Oxychloride Ce- 
ments 

C-8 on Refractories 

C-11 on Gypsum 

C-12 on Mortars for Unit Masonry 

C-15 on Manufactured Masonry Units 

C-16 on Thermal Insulating Materials 

C-17 on Asbestos-Cement Products 

C-18 on Natural Building Stones 

D-1 on Paint, Varnish, Lacquer, and 


Related Products 


1)-3 on Gaseous Fuels 

D-4 on Road and Paving Materials 

D-5 on Coal and Coke 

D-8 on Bituminous Waterproofing and 
Roofing Materials 


D-11 on Rubber and Rubber-Like 
Materials 

on Adhesives 

D-18 on Soils for Engineering Purposes 

D-19 on Water for Industrial Uses 

E-1 on Methods of Testing 

E:-3 on Chemical Analysis of Metals 

E-4 on Metallurgy 

E-5 on Fire tests of Materials and Con- 
struction 

E-6 on Methods of Testing Building 
Constructions 

E-7 on Radiographic Testing 

E-9 on Fatigue 

A.C.C.—Advisory Committee on Cor- 
rosion 
Sufficient sleeping rooms to house 

A.S.T.M. Committee Members attend- 

ing the meeting have been secured. 

While the major portion of meetings 

will be held at the Statler, meeting 

rooms have been secured in four hotels. 

The meetings are so arranged that re- 

lated groups will be in the same hotel. 


News from Califor: ia 
By Fred A. Herr 


New Location for Los A) veles 
Branch of United Chromium 


Moving of its Los Angel. 
and Warehouses to 923 


Street, Los Angeles 13, Calij.. has bee, 


announced by United Chromium, |p. 
corporated. District Manager R, | 
W ooley asserts this central location yj 
facilitate service on orders for “[yj. 
chrome” finishing and maintenang 
materials, and also technical service o, 
metal finishing problems. 

A new company, Jnternational Re. 
lifier Corporation announces the oy». 
ing of a plant at 6809 Victoria Aveny 
Los Angeles, California The new fir 
is equipped for research and manufa 
ture in the field of colorimetric equip. 
ment, photo-electric cells and celeniuy 
rectifiers. 


Meyer Roter and James Barker. 
partners in the operation of the 4r 
craft Plating & Finishing Co., 1859 \. 
Victory Blvd., Burbank, Calij., hav 


Truly—Three Great Finishes!! 


CHROMIUM—UDYLITE 
SHERARDIZING 


For over a quarter of a century building 
and installing portable sherardizing furn- 
aces and equipment; metal] finishing and 
plating. We invite your inquiry. 


THE NATIONAL SHERARDIZING 
& MACHINE Co. 


Office & Factory Hartford, Conn. 


Foreign Representatives—Oliver Bros., Inc. 
417 Canal St., N. Y. City 


NOTICE—NOTICE 


We have developed a machine for light 
buffing, coloring and scratch brushing 
which is indispensable in every shop. 


Cost of power consumption is approxi- 
mately one cent (lc) per hour. 


Please send for literature 
and photograph. 


LEWIS ROE MFG. COMPANY 
1042-1050 DeKALB AVE. 
BROOKLYN, NEW YORK 


BUFFS, CLEANERS 


BUFFING COMPOSITIONS 
NICKEL ANODES 
CHEMICALS AND GENERAL 

SUPPLIES 


JACOB HAY COMPANY 
4014 W. Parker Avenue 
Chicago, IIl. 
Albany 274 


your product? 


it's the FINISH That COUNTS 


® Are you satisfied with the “Sales Appeal” of 


® For better finishes use better compounds. 


UNILAB GREASELESS COMPOUND 
UNILAB NUGLO LIME 


Why Platers Prefer 


CADATROL 


Cadmium Brightener 


UNILAB WATER SOLUBLE TRIPOLI 
UNILAB WATER SOLUBLE ROUGE 


Our products will give you better finishes faster at lower unit costs 


UNITED LABORATORIES CO. 
LINDEN, NEW JERSEY 


Brighter, More Uniform Deposits 
Lower Consumption—Lower Costs 
Exceptionally High Throwing Power 
Wide, Uniform Plating Range 


A 2-lb. sample will be mailed upon request. 


UNILARE, R. A. HOFFMAN CHEMICAL CO. 


1734 GLENRIDGE RD. 


Send for Literature and EUCLID 17, OHIO 


Samples at No Charge 


Jobbers Inquiries 
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us that they have acquired 
shop building on 


ist 
proper) for a new 
Holly ood Way, Burbank, opposite the 

Lockheed Aircraft Co. 

Roter and Barber report that they 
have plans prepared for a new 25 x 50 
foot shop building to be erected there, 
which will be equipped for plating plas- 
tics, silver and gold. In their present 
shop they specialize in plating cera- 
mics. Lucite, plastic castings and other 
non-metallic materials. Roter formerly 
served as foreman of the plating divi- 
sion of the plane over-haul department 
of Grand Central Air Terminal, Glen- 
dale. Barker formerly operated a shop 
in Burbank for plating baby shoes. 


W. A, Felker, president R. X. Labo- 
ratory, Torrance, Calif., announces the 
installation of new solution tank facili- 
ties preparatory to the initiation of pro- 
duction on ladies’ “diamond dusted” 
nail files. The Felker process in the 


BRISTOL 
BRAS 


Sheet, Rod, Wire 


THE BRISTOL BRASS CORP., BRISTOL, CONN. + 15 PARK 
ROW,N.Y. HOSPITAL TRUST PROVIDENCE, R. 


production of these files consists of 
coating the file with diamond dust, then 
electroplating on top of the dust with a 
deposit of nickel and chrome. Accord- 
ing to Mr. Felker, the process results in 
a nail file of dual abrasive qualities, for 
which he anticipates a popular demand. 
He has installed six 15-gallon solution 
tanks for nickel, cobalt, copper, tin, 
chromium and brass. 


Edwin R. Calderon and George W. 
Slomin have announced opening of ex- 
ecutive offices at 3757 Wilshire blvd.. 
Los Angeles, from which the affairs ot 
their newly named Electrochemical En- 
gineering Laboratory will be con- 
ducted. They announced they will pro- 
vide service as consulting electro-chem- 
ists, and in testing, research and inves- 
tigation in general technical problems 
tor the plating industry of Southern 
California. Herbert Dickow has been 
uamed business manager. Laboratory 
facilities will remain at 4700 Victoria 
Ave., Los Angeles. 

A visitor to Los Angeles in January 
was G. E. Huenerjauth, president, 
Crown Rheostat & Supply Co., Chicago. 
Mr. Huenerfauth spent some two weeks 
in Los Angeles and the contiguous 
area, contacting company representa- 
tives and clients. 


William A. “Bill” 


Nairne has joined 


the A. J. Lynch Company staff at Los | 


DIVCO 71- POINT LEAD ANODES 


Provide Better Chrome Plating Faster at Lower Cost. The 
Greater Throwing Power of 71 Edges and the Large Surface 
Area give efficiency never before possible. Send for Bulletin. 


DIVISION LEAD CO., 828 W. Kinzie St., 


NICKELOID 


Chicago 22, Ill. 


\ngeles as a sales engineer, 
the Southern 


covering 
California territory, Jack 
bealle, director of the firm’s plating di- 
vision, reports. 


A. L. Specer, head of the Specer 
Plating & Polishing Co., Los Angeles, 
is back on the job after a long period 
of hospitalization due to 
fusion. 


a spinal 


Frank Rushton, former west coast 
manager for Lasalco, Inc., St. Louis, 
Wo., is confined to the Soldiers’ Hospi- 
tal at Sawtelle, Calif. In January his 
cendition became so aggravated from 
an attack of Virus X that he was con- 
fined to an oxygen tank for nearly two 
weeks. He had to miss the Founders 
Meeting of Los Angeles Branch of the 
AES on the night of January 14, of 
which branch he was a charter member 
and one of the chief originators. 


Visiting Los Angeles recently for 


SOMMERS BROS. 
MFG. CO. 
MFRS. OF “BEACON” 


Plating and Polishing Supplies and Equipment 
—Complete Semi and Full Automatic Installa- 
tions—Gold, Silver and Chrome Rouge, Stainless 
Steel and Satin Finish Compounds—Buffs, 
Polishing and Felt Wheeis. 


WRITE FOR PRICES 


3439 NO. BROADWAY 
ST. LOUIS 7, MO. 


AMERICAN NICKELOID COMPANY 
Established 1998 PERU, ILLINOIS 


at Lowest Cost. . 


_ JEFFERSON 


ot. 48 


AMAZINGLY SWIFT AMD FLEXIBLE 
Gives Metals Glass - Smooth Finish 
in Quickest Time 


Flat, convex or concave sur 
faces are given wonderfully 
smooth finish at 1800 surface 
feet per minute. 


JEFFERSON 
BELT SANDING MA- 
CHINE MODEL No. 306 


eliminates 
saves time, saves labor, 


saves money. 


MACHINE TOOL CO. 


ENDLESS 
Acid baths . 


metal . 


hand finishing, 


STRIPS NICKEL FASTER,- BETTER 


Stripode Addition Agent speeds up regular Sulphuric 
. Cuts acid consumption .. 
prevents pitting and roughening 
eliminates need for polishing and buffing. 


. protects base 
often 


Write for full information. 


Cincinnati 3, O. 
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consultations with regional engineers 
and executives was C. P. Doherty, vice 
president and general manager of Dis- 
patch Oven Co., Minneapolis, Minn. 


W. P. Fuller Brawner, vice-president 
and treasurer of the W. P. Fuller Co.. 
has been elected 1948 president of the 
San Francisco Chamber of Commerce. 


H. D. Easterbrook has been named 
district manager Southern 
California district office recently es- 
tablished in Los Angeles by the Electric 
Products Co. of Cleveland, O. The Los 
Angeles branch is at 1262 South Boyle 
Ave. 


of a new 


Square Deal Machinery Co., Inc., re- 
cently completed an enlargement pro- 
gram which more than doubled its fac- 
tory area at 8695 Otis Street, South 
Gate, Calif. Phillip Greathead, presi- 
dent, reported that expansion of facili- 


Zialite 


Reg. U. S. Pat. Office 


For NICKEL PLATING 


The one bath especially designed for plat- 
ing diecastings made of WHITE METAL 
ALLOYS including ZINC, LEAD, and 
ALUMINUM. 


USE 
Zialite 
ADDITION AGENTS 
for 


HARD CHROMIUM BATHS 


Finer-grained deposits. 
Increased throwing power. 
Less sensitivity to sulfate content. 


ZIALITE CORPORATION 


92 Grove Street, Worcester 5, Mass 


GUARANTEED 


STEEL BALLS 


Best for Burnishing . . . Perfect 
for Polishing. No culls, no cracks. 


Mixtures as Required 
THE HARTFORD STEEL BALL CO. 


HARTFORD 6, 
CONN. 


ties was dictated by the need for more 
space for the manufacture of Mercury 
high production lathes and backstand 
idlers, the firm having recently taken 
over the complete line of the former 
Vercury Metal Products Co., of Los 
Angeles, and for increased production 
of Square Deal polishing lathes. The 
firm’s 1948 program calls for consider- 
ably stepped up production on both 
lines. 


Liberty Plating Co. has awarded con- 
tract for the erection of a one-story, ma- 
sonry addition to its plant at 5745 Je/- 
jerson Blvd., Los Angeles. The addition 
is to be erected at the rear of the new 
plating building completed in 1947, 
and will contain 15,000 square feet of 
floor area. 


New Construction 


New incorporations announced in 
Southern California since the first of 
the year in the metal manufacturing, 
finishing and polishing fields include 
the following: 

Magnetic Inspection & Polishing Co., 
/nc., incorporated in Los Angeles code | 
ty for the manufacture, machining, pol- | | 
ishing and fabricating of metal items. | 
Associated in the enterprise are Edwin | 
W. Taylor, South Pasadena, C. John- 
son, Monterey Park, and L. C. Rice, 
Inglewood. 

Arco Metal Finishing Co., incorpo- | 
rated for $10,000 by Sidney M. Levine 
and John Adler of North Hollywood, | 
and Frank Nordhoff of Los Angeles. 

Rice Engineering Corp., capital stock 
$100,000, established at Los Angeles by 
George M. and Harry 1. Thompson and | 
Joseph H. Grossman for the manufac- | 
ture of hinges, doorstops and miscella- | 
neous other hardware items. 

Revco Products, capital stock $50,- 
000, incorporated at Whittier, Calif. | 


} 


METAL FINIS 


for the manufacture of all kin, 
chanical appliances, instrum. and 
machines, by L. M. Stanfield. Haro) 
Richardson and M. Hylton, al\ \Whj, 
tier, Calif. 


of me. 


U.S. Spring & Bumper Co. 4s coy), 
pleted construction on a new 30x20) 
foot service, shipping and: ceiving 
building at Downey Road ood Fay 
Washington Blvd., Los Angele,. Equip. 
ment installed in January consisted o{ 
a large Gardner-Denver comp; 
supply compressed air at 650 
per minute to the entire plant. \|so jp. 
stalled were new furnaces for lrawing 
steel and aluminum, which re portedly 
are intended for use to draw al! springs 
manufactured in the new structure. 
A 10,000 gallon oil storage tank has 
been installed in the rear to suppl 
vil for the continuous motion quench. 
ing tank. 
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HIGHEST STRENGTH 


OXIDIZING AGENTS 


POSSIBLE TO PRODUCE 
Sold in LUMP and LIQUID FORMS by Leodiay 
Plater Supply Houses 
Manufactured For 68 Years By 


KREMBS & COMPANY 


CHICAGO. USA. 


609 W.OHIO ST. 


“A> 
TURKISH EMERY 
This old time famous brand of emery is now 
in stock. Many have been waiting for it. 
Also available are POLISHING ABRASIVE 


—best for finest finishing and AM“RICAN 
EMERY—most economical. 


HAMILTON 
EMERY & CORUNDUM COMPANY 
Chester . Mass. 


CORROSION PROOF CONSTRUCTION 


Acid, Alkali and Solvent P: 
Cements, Linings and _ Protec! 
Coatings Installed Complete to afiorc 
low maintenance—Free operation 

der the most severe operating 
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CLEVELAND 13, OHIO 
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